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1.0 INTRODUCTION 

1.1 BACKGROUND 

OHM Remediation Services Corp. (OHM) has been retained by the Department of the Navy, 
Facilities Engineering Command (NAVFACENGCOM), Norfolk, Virginia, under Task Order No. 061 
(TO #061) to perform remediation of contaminated soils at Sites 4, 21, and 22 (Figure l), Naval Weapons 
Station Yorktown (NWS Yorktown), located in Yorktown, Virginia. The scope of work entails the 
removal of 2,100 cyd. of soil (2 feet below ground surface at each site) that are potentially contaminated 
with inorganic materials, CPAH, PAW, and explosives; the demolition and removal of an existing bio-cell 
at Site 22; and restoration of each site with on-base soil and topsoil and seeding. 

The excavated soil waste will be transported to and disposed at a Navy approved off-site 
commercial subtitle C landfill. Concrete rubble from the bio-cell demolition will be used as road base at 
Site 6 on the Base. Metal debris will be recycled through the Base DRMO. 

The scope of work for TO #061 may be summarized as follows: 
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. 

. 
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. 
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Pre-construction submittals and plans; 
Mobilization of resources; 
Site set up and installation of erosion and sediment controls; 
Survey the sites to determine the area of excavation; 
Construction of decontamination pads; 
Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated s80ils; 
Transport and disposal of waste soils; 
Conduct confirmatory sampling at Sites 4,21, and 22; 
Decontaminate, demolish and dispose of bio-cell at Site 22; 
Backfill and restore Sites 4,21, and 22; 
Project demobilization; and 
Final report preparation and review 

1.2 SITE DESCRIPTION 

1.2.1 Site Description and History 

Sites 4, 21, and 22 are located in the northeastern portion of WPNSTA Yorktown, between Indian 
Field Creek and Felgates Creek (Figure 1). The site descriptions and histories of Sites 4, 21, and 22 are 
presented in the following subsections. 

1.2.2 Site 4 - Burning Pad Residue Landfill 

Site 4, the Burning Pad Residue Landfill, consists of over 10 acres. As shown on Figures 1 and 2, 
the site is bordered by the Explosives Burning Facility 1401 (Site 22) to the southwest, the Battery and 
Drum Disposal Area (Site 21) and an unnamed drainage way to the southeast, West Road to the northeast, 
and a gravel road leading to the burning facility to the northwest. 
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INTRODUCTION 

,-e-k, The majority of the site is relatively open, with scrub grasses and small trees; larger trees are 
present in the northern and southeastern portions of the site. A gravel road now loops through the site and 
meets West Road. A dirt or gravel road formerly cut through the site and led towards Site 22. The 
topography within the open area of Site 4 is relatively flat with elevations ranging between 33 to 47 feet 
above mean sea level (msl). In the wooded areas along the southeastern portion of the site, the 
topography slopes sharply down towards the unnamed drainage way with elevations changing from 39 to 
less than 10 feet above msl. 

1.2.3 Site 21 - Battery and Drum Disposal Area 

Site 21, the Battery and Drum Disposal Area, is a small wooded area covering approximately 1 
acre. The site is located immediately adjacent to the unnamed drainage way leading to Felgates Creek. 
West Road is located southwest of the site, and Site 4 is to the northwest (Figures 1 and 3). 

The site has been cleared in the area of the previous Removal Action. Small and large trees 
surround the removal action area and make up the remaining area of the site. A dirt road extending from 
West Road leads to the removal action area. The topography within the site is relatively steep; it falls 
sharply towards the on-site drainage way located along the western and southeastern portions of the site. 
Site elevations range from 5 to 45 feet above msl. The remaining removal areas are to the north and west, 
down slope from the previous work. 

1.2.4 Site 22 - Burn Pad 

Site 22 is located south of Site 4 and west of Site 21 (Figures 1 and 4). In the past, a circular array 
of 11 steel burning pans was used for burning waste plastic explosives and spent solvents. The pans 
surrounded a 150-foot diameter circular area. The bum pad is not currently in use and the area is 
relatively clean. The site was used for a treatability study (TS) for the treatment of explosive 
contaminated soil. As part of the TS, OHM constructed a bio-cell which measured 153 feet long by 86 
feet wide by 7 feet deep. The bio-cell’s construction consisted of a six inch layer of sand as the base 
overlain by a three layered liner system. This liner system was made of a layer of 60 mil H:DPE on 
bottom, a geo-net fabric as a middle layer, and a layer of 80 mil HDPE on top. The entire liner was 
secured by placing its edges in a trench dug around the entire perimeter of the bio-cell and filling the 
trench with concrete. A steel gantry which held the pumps and other equipment was mounted on rails 
that extended the length of the bio-cell. These rails were also anchored into the same concrete filled 
trench that anchored the liner. A dewatering area was constructed to the east of the bio-cell. Currently, 
the bio-cell remains at Site 22, but has been partially dismantled. The gantry and rails have been 
removed. The liner remains in place but its condition is unknown. The site is generally overgrown with 
grasses, and the bio-cell and dewatering area are filled with water. The berm of the dewatering area was 
not designed to be a long-term structure. Its condition is also unknown but is currently holding water in 
the dewatering area. An area to the west of the bio-cell is showing signs of severe erosion. The bio-cell, 
dewatering area, and the erosion area are shown on Figure 4. It should be noted that these locations have 
been approximated based on aerial photographs and accounts from site visitors. 
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2.0 RESOURCES AND PROJECT ORGANIZAT.ON 
--‘-\ 

This section details the equipment and materials that OHM anticipates using during work at all sites. 

2.1 EOUIPMENT LIST 

320 Excavator 
936 Loader 
Ditch-witch (1 walk behind) 
Pressure washer 
6 CY dump truck (5) 
10 ton vibratory compactor - smooth drum 
D5 LGP bulldozer 
Generator - 15 kw 

The equipment listed above will either be OHM-owned equipment from the Windsor, New Jersey, 
operations center or will be rented from local vendors. Not all equipment listed above will be present on 
site during the entire project. In the event that specific pieces of equipment are not available, OHM will 
use equivalents. 

2.2 MATERIALS LIST 

OHM anticipates utilizing the following materials on site: 

0 Silt fence - 5,000 If 
. 500 gal polypropylene tank for containing the decontamination fluids 
l 5,450 cyd. of backfill 
l 2,100 cyd. of topsoil 
l 4 acres of hydroseed 
. 600 hay bales 
l 400 lb. of grass seed 

2.3 MANPOWER REQUIREMENTS 

OHM will mobilize operational personnel from OHM resource centers in Windsor, New Jersey, 
and Glenn Allen, Virginia, for the performance of all site activities. Project management, scheduling, and 
technical support will be based in Virginia Beach, Virginia. 

2.4 PROJECT MANAGEMENT AND FIELD SUPERVISION 

The OHM project management approach is to work closely with the client to accomplish all project 
objectives and ensure continuous client satisfaction with the project. Therefore, the project manager will 
have overall responsibility for project schedule, costs, and resources. A project superintendent will be 
assigned to the project with responsibility for accomplishing all field-work. The project superin.tendent 
will report directly to the project manager and supervise all day-to-day activities in the field. 
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RESOURCES AND PROJECT ORGANIZATION 

,+-i, The project manager and project superintendent will jointly develop project schedules and1 budgets 
throughout the project. Resource requirements will be addressed with the full support of the OHM 
Trenton resource manager prior to mobilization and on a regular basis during the course of work. 

A project business associate will be assigned to the project to assist with daily cost traclking and 
equipmentimaterials procurement. The project business associate will work closely with the project 
manager and superintendent with regard to project costs and planning. 

2.5 PERSONNEL - DUTIES AND RESPONSIBILITIES 

2.5.1 OHM Responsibilities 

OHM will accomplish the following: 

. 

. 

,ir-. 

. 

l 

. 

Perform the scope of work described in the Work Plan as required by Task Order No. 061 
Prepare monthly performance reports 
Prepare and submit a monthly status report to the Navy documenting percentage completion, 
unresolved delays (encountered on anticipated) that may affect scheduling and a description of 
efforts made to mitigate those delays, revisions to the construction schedule, listing of activities 
scheduled for the next month; and other information relating to progress of construction 
Initiate and maintain a thorough and proactive safety program during the entire project 
If a conflict, error, or discrepancy is found in contract documents, obtain a written 
interpretation or clarification from the Navy Technical Representative (NTR) before 
proceeding with the task(s) in question 
Notify the NTR representative in writing of any change to site conditions 
Implement the Contractor Quality Control Plan (CQCP) and establish a chain-of-command 
Assign a project superintendent for the life of the project (with prior written notice provided to 
the Navy before any necessary changes in OHM supervision are executed) 
Maintain at the site two record copies of all as-built drawings; and one copy of specifications, 
addenda, written amendments, change orders, work directive changes, field test records, field 
orders, and written interpretations and clarifications 
Manage all resources to meet the project schedule in a cost-effective manner 
Effectively communicate project-related information with the ROICC and RPM 

2.5.2 Responsibilities of OHM’s Project Management Team 

The project manager will have day-to-day responsibility for all technical, schedule, and budget 
issues. The site superintendent, site safety officer, project business associate, and other support personnel 
(as needed) will support the project manager in the field. Due to the size of the project, OHM anticipates 
that the site superintendent will serve both as operations supervisor and quality control manager. 
Responsibilities and authority of the project manager and supporting field personnel are discusseld in the 
following sections. 

2.5.3 Project Manager 

The project manager is the person in charge of the overall project and has full authority for project 
coordination and direction. The project manager will communicate directly with the NTR/RPM. Specific 
responsibilities assigned to the project manager will include: 
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Interpret and plan overall work effort 
Review and approve all submittals 
Define resource needs and secure staff and equipment commitments 
Monitor subcontractor performance, schedules, budgets, and invoices 
Develop, review, and meet work schedule and budget objectives 
Ensure technical adequacy of field, laboratory, data management, and construction activities 
Attendance at meetings with the Navy, as required 
Document the need for required contract modifications 

To carry out these functions, the project manager will have the authority to: 

l Determine staff and subcontractor priorities 
l Allocate additional personnel as needed 
l Establish work budgets and schedules with milestones 
l Approve subcontractor work and invoices 
l Communicate with the superintendent regarding site activities and identify potential concerns 
l Review and approve invoices 

2.5.4 Project/Site Superintendent 

The site superintendent is the OHM site contact and is responsible for the performance of all 
remediation activities in accordance with the Work Plan and other project plans and specifications. The 
site superintendent’s responsibilities include: 

Implementing day-to-day aspects of the Health and Safety Plan (HASP) and Work Plan 
Coordinating engineering activities at the site, as directed by the project manager 
Managing day-to-day administrative and procurement activities at the site 
Monitoring work progress and schedule, and advise project manager of variances 
Compliance of all site work tasks with governing state and federal regulations pertinent to the 
work 
Assisting in preparation of work progress schedules, project reports, and as-built drawings 
Compiling the daily logs into a weekly report for submittal to the project manager 
Attending work progress meetings 
Timely reporting of any proposed signiticant project changes to the project manager to allow 
review and approval prior to incorporating the changed condition 

2.5.5 Site QC Manager 

The QC Manager, in his role as NWS Yorktown site QC representative, will be responsible for 
performing inspection activities. The QC Manager will be supported in the field by a sample technician 
and geotechnician, as needed. The QC Manager and technicians will monitor site activities on a periodic 
basis. Results of the inspections and testing will be documented in a report describing site operations 
performed each day. The site superintendent will take on the responsibility of the QC manager for this 
project and sample technicians will be provided as needed. The QC Manager will also be responsible for: 

. Day-to-day coordination of technical activities 
l Reviewing results of on-site verification testing and inspection reports 
. Implementing appropriate plan provisions 
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Serving as the collection point for remediation-related non-conformance 
Perform, or cause to be performed, daily inspections and tests necessary to achieve the quality 
of construction outlined in the plans and specifications for work performed on and off site 
Maintain the latest drawings and specifications with amendments and/or approved 
modifications at the site and ensure they are used for shop drawings, fabrication, cons,truction, 
inspections, and testing 
Maintains as-built drawings at the site, available for review by the Navy at all times 
Hold and preside over biweekly quality review meetings to discuss work performed anld review 
proposed work 
Maintain a contractor-generated submittal register, ENG Form 4288, for the duration of the 
contract. A review of the register will be performed at least every 14 days in conjunction with 
the scheduled dates on the register and in relation to actual work status 
Review all submittals for conformance with contract requirements prior to delivery to the Navy 
Establish and maintain an Rework Item List of work that does not conform to specifications. 
Track and monitor these items to assure that the rework inspection and testing activ:ities and 
frequencies are in accordance with contract requirements 
Attend and assist the government at the pre-final inspection and the final acceptance inspection 
Confirm the quality and quantity of materials delivered to the site as referenced by project 
specifications and/or design drawings 

2.5.6 Site Safety Officer 

The site safety officer (SSO) is responsible for implementing the HASP which satisfied federal, 
state, and local regulations and is consistent with site conditions. The SSO may take actions inde:pendent 
of the project group to stop the project, if required, to address safety concerns. 

The site superintendent is responsible for conformance of all site work with requirements and 
procedures identified in the HASP. The site safety officer will oversee the day-to-day implementation of 
the HASP as follows: 

* Directing entrance and exit medical physical requirements, as required 
l Approval of personnel protective equipment and safety procedures specified in the HASP 
* Overseeing the maintenance and use of field monitoring equipment 
* Designating appropriate personnel protection levels, including upgrades 
l Providing guidance to the project staff to maintain compliance of all site work with fedleral and 

state regulations 

The SSO will be on site during the site set-up and excavation/removal activities. 

2.5.7 Project Business Associate 

The responsibilities of the project business associate (PBA) will be: 

. Accrue daily costs into VISION/Insite 

. Assist the project manager with preparation of schedules, budgets, and invoices 
l Use VISION to track costs and budget variances 
. Provide weekly progress reports on budget and schedule status to the project manager 
a Prepare daily report deliverables 
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l Audit weekly postings of charges to work budgets 
l Assist site superintendent with procurement activities 
l Finalize costs for invoices to the government 
l Perform site administrative duties 

2.5.8 Field Technicians 

The responsibilities of the sample technician will be: 

l Perform all sampling activities in accordance with Navy quality assurance procedures 
l Conduct and record the results of all quality control inspections and testing 
0 Operate construction equipment 
. Remediate the site in accordance with site superintendent’s directives. 
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3.0 l?EMEDIATION ACTIVITIES 

3.1 OVERVIEW OF PROPOSED APPROACH AND RATIONALE 

OHM has developed an operational approach for the remedial action at Sites 4, 2 1, and 22 at NWS 
Yorktown that is protective of the OHM and Station personnel as well as the environment. This approach 
is based on firsthand experience with similar projects and consultation with in-house specialists. 

A total of 2,100 cyd. of TNT/chlorinated solvent soils will be excavated from the three sites. The 
soil will be transported to a commercial subtitle C landfill. After excavation of the wastes, the 
excavations at each of the sites will be confirmed clean, and will then be restored. Restoration will 
include backfilling with clean on-base soil, placement of a layer of topsoil, and then establishing 
vegetation on the sites. 

The existing biological treatment cell at Site 22 will be decontaminated and demolished. The 
concrete debris will be recycled and the liner will be disposed. The bio-cell will be removed prior to 
performing the removal action at Site 22. 

3.2 PRE-MOBILIZATION ACTIVITIES 

OHM has prepared the following documents for review and approval by the Navy: 

l Operational Work Plan 
. Quality Control Plan (Appendix A) 
l Erosion and Sediment Control Plan (Appendix B) 
l Site-Specific HASP (Appendix C) 
. Site-Specific Accident Prevention Plan (Appendix D) 
. Field Sampling and Quality Assurance Plan (Appendix E) 

3.2.1 Utility Markout and Line Termination 

To assist in the planning of the site activities, OHM will submit a request to the Public Works 
Center for a utility markout at Sites 4,21, and 22 prior to mobilization. 

3.2.2 Pre-Construction Meeting 

Prior to mobilization, OHM will coordinate the scheduling of a pre-construction meeting with the 
ROICC (who will provide notification to attendees). OHM will use the meeting to present in detail the 
steps of removal activities and construction activities. Lines of communication between OHM, ROICC, 
RPM, and Station personnel will be confirmed during the meeting. 

3.2.3 Station Permits 

OHM will submit applications as required to the NWS Yorktown Public Works Department in 
conjunction with mobilization to the site. At a minimum, OHM anticipates that permits will be required 
for excavation of impacted soils and hot work. The hot work permit will be renewed at the beginning of 
each shift or as required by the NWS Yorktown Safety Department. The excavation permit will be 
obtained prior to the start of any excavation activities. 
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3.3 MOBILIZATION AND SITE PREPARATION 

,,r ..-. 
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OHM will schedule a mobilization date upon receiving Work Plan approval and notice to proceed 
from the ROICC. OHM personnel, equipment, and materials will be mobilized from OHM operating 
centers located near Richmond, Virginia, and Trenton, New Jersey. Local vendors will provide some 
equipment and materials needed for the project. 

OHM will comply with site security requirements upon mobilization and throughout the course of 
the project. OHM will submit pass application forms for clearances five working days prior to 
mobilization. Security badges will be obtained for all on-site OHM and subcontract employees upon 
arrival at NWS Yorktown. Each employee will register with the security department by providing their 
names, social security numbers, and photo identification. OHM personnel will be restricted from entering 
areas at NWS Yorktown not associated with the project. 

OHM will mobilize all labor, equipment, and materials necessary to safely and efficiently 
remediate Sites 4, 21, and 22. Upon mobilization, OHM will initially establish a command center for 
administration and support personnel. The command center will be a one-time setup that will be used 
during the life of the project. The command center will be located in the same area occupied by OHM 
during previous activities. The hook ups for electrical and telephone services are already installed. 

3.3.1 Project Support Area 

OHM will establish the Project Support Area at Site 4 off West Road. This area will have a 
combined crew break/tool storage trailer and will serve all three sites. Utility installations will not be 
required. Electrical power will be supplied by a gasoline generator. Telephone and fax lines will be 
provided at the OHM Base Command Center. Potable water coolers will be provided .in the crew trailer. 

3.3.2 Contamination Reduction Zone 

Contamination reduction zones will be established around each excavation area at each site. A 
decontamination trailer will be stationed adjacent to West Road (Site 4). Portable personnel 
decontamination facilities will be stationed at each excavation area. Truck decontamination facilities will 
be placed at Site 4. Visqueen sheeting will be placed on the ground under the haul trucks during loading 
to minimize additional site contamination. 

3.3.3 Exclusion Zone 

Exclusion zones will be set up around each excavation area at each site. The exclusion zones will 
also encompass each excavated material stockpile area. OHM will install a temporary, high-visibility 
barricade fence at the limits of each exclusion zone to restrict access to unauthorized personnel and to 
keep personnel and animals from falling into the excavations at night. The OHM supervisor and Health 
and Safety Officer will monitor and control exclusion area access. All activities within the exclusion area 
will conform to the OHM Health and Safety Plan. The high-visibility fence will be removed at the 
completion of hazardous material removal. 

3.3.4 On-Site Traffic Patterns 

Due to limited sight distances caused by uneven terrain, OHM will establish defined routes for 
material handing and movement around all three sites. Where necessary, OHM will employ spotters to 
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,.--. guide heavy equipment operators and vehicles transporting materials in tight work areas. A. general 
traffic pattern for each site will be established for each site and will be communicated in advance to field 
personnel. 

3.3.5 Off-Site Traffic Control 

OHM will conform to Station requirements with respect to controlling unauthorized vehicle access 
into Sites 4, 21, and 22. In addition, OHM will coordinate any required roadway closures with ROICC 
and the appropriate department(s) at the Station. Haul routes through the Station will be approved in 
advance by the ROICC and NTR. 

3.3.6 Water Source for Remedial Activities 

A source of non-potable water will be required for pressure washing of the bio-cell. The water 
source is a spigot connection adjacent to the right hand side of the road into the bio-cell (Site 22). The 
water will be collected and transported off-site for disposal. 

3.3.7 Stand-by Station Fire Protection 

OHM will consult with the Navy to determine the requirements for placing the Station Fire 
Department on Stand-by status during site activities. In addition, OHM will implement on-site fire 
protection measures specified by the Navy. 

i--’ --j 3.3.8 Decontamination Pad 

OHM will utilize personal portable decon pads at each site and a truck decon pad near Site 4. 
Plastic sheeting will be placed under the trucks to minimize contamination transport. Decon pads may be 
moved around each site if necessary. 

3.3.9 Stockpile Area Construction 

The stockpile areas for the staging of backfill material or waste will be constructed by initially 
regrading the area to promote positive drainage away from the pile. The stockpile area will then be 
covered with a double layer of 8-mil plastic and surrounded with a silt fence. 

A LGP bulldozer will be utilized to grade the stockpile area. Laborers will use a ditch witch 
trencher to excavate the narrow trench where the silt fence will be placed. A sledge hammer will be used 
to install the wood fence posts. Once the silt fence has been installed, laborers will backfill the trench 
with excavated soils and hand tamp the soil to secure the base of the fence. 

3.3.10 Waste Characterization Sampling 

,/--.. 

The intent of the remediation at the three sites is to be a direct load out of the waste from the 
excavations at Sites 4 and 2 1, to the haul trucks for the transportation and disposal of the waste soi.ls. The 
wastes at Site 22 will be temporarily staged at the site and then loaded and transported to a disposal 
facility. To accomplish this, the proposed excavation areas at the three sites will be sampled prior to 
mobilizing to the field for the remediation. The areas will be sampled approximately one month prior to 
mobilizing. The samples will be collected and will be sent to an off-site laboratory for characterization 
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,.e* according to the FSAP. Once the wastes are characterized, the T & D service will be procured and 
scheduled per the proposed project schedule for the remediation of the sites. 

3.4 SITE 4 REMEDIATION 

The remediation activities for Site 4 will consist of removal of approximately 1000 cubic yards of 
soil and additional construction debris, confirmation sampling / analysis of the excavation, backfilling the 
excavation, and restoring the area with vegetation. OHM will provide a site surveyor to define the limits 
of excavation per the SOW. A UXO supervisor will be available if required during the clearing, grubbing 
and excavation operations. 

3.4.1 Clearing and Grubbing 

Clearing and grubbing will consist of felling trees, the removal of stumps, and removal of all 
vegetation within the area surrounded by silt fence. OHM will perform the clearing and grubbing 
necessary within 3 acres. Once cleared, OHM will install the silt fence around the perimeter of the 
proposed excavation areas prior to the intrusive grubbing operation to remove the low growth vegetation. 
The trees will be cut to reasonable lengths and stockpiled near the site for use on Base. The stumps and 
excess timber will be chipped using a tub grinder. The chips will be stored on site for future use. 

3.4.2 Excavate Areas and Remove Construction Debris 

,_,~W. 
The excavation limits at each site will be identified and staked based on the SOW. Per the SOW 

there are nine small areas to be excavated. A CAT 320 excavator will remove the soil to a depth of 2 feet 
within the excavation areas. Total estimated tonnage of soil and construction debris is 1800 tons. The 
excavated material will be loaded into vehicles and will be transported to an approved commercial 
subtitle C disposal facility. The waste will be characterized prior to beginning the excavation and the T & 
D will be procured to facilitate the excavation and direct load of the waste soil. 

OHM will perform addition excavation of “hot” spots if indicated by the confirmation sampling and 
analysis. 

3.4.3 Confirmation Sampling and Analysis 

OHM will collect 24 samples for confirmation analysis from the nine excavation areas. The 
samples will be collected and analyzed per the FSAP. The samples must meet the concentrations. for the 
parameters listed in Table 3-1 to achieve the clean up standards for this site. 

If hot spots are indicated, the areas will be marked in the field, additional excavation will be 
performed, and the area will be sampled and analyzed again. 
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Table 3-l 

Clean-Up Criteria for Sites 4,21, and 22 

.,.--. 

,A--. 

Site 4 
Parameter 

TNT 
Total PAHs 
Total cPAHs 
Aluminum 
Antimony 
Arsenic 
Chromium 
Copper 
Lead 
Manganese 
Mercury 
Zinc 

Concentration 
(mg/W 
44 
44 
10 
24,100 
11 
63.9 
33.5 
100 
400 
491 
0.3 
410 

Site 21 T 
Parameter 

Aluminum 
Cadmium 
Copper 
Manganese 
Mercury 
Thallium 
Zinc 

3.4.4 Site Restoration 

Concentration 
(mdkg) 
24,100 
4 
100 
491 
0.3 
0.1 
410 

Site 22 
Parameter 

HMX 
Cadmium 
Copper 
Lead 
Mercury 
Silver 
Zinc 

Concentration 
OWW 
5.7 
4 
100 
400 
0.3 
50 
410 

1 

All excavated areas will be restored by backfilling the areas with common fill material to a level six 
inches below the design finished grade. OHM will coordinate with Station Environmental and Natural 
Resources to determine a suitable fill source on Station Property. The fill material will be placed within 
the excavation area in 12-inch lifts and will be passed over twice with a vibratory roller to achieve an 
acceptable degree of compaction. A 6-inch lift of topsoil will be placed over the common fill material. 
The final grade will be returned to the original grade prior to excavation with care taken to provide 
positive drainage for the site. Once the topsoil is placed, OHM will seed and fertilize the area to complete 
restoration. 

OHM will perform physical and chemical laboratory testing on any off-site fill materials, as 
required by the SOW and identified in the FSAP. OHM will ensure that all imported materials are 
certified clean through laboratory analytical testing. All geotechnical and chemical testing results will be 
submitted to the Navy. 

OHM will monitor the progress of site restoration and stabilization to determine the appropriate 
time for removal of erosion and sediment features. OHM may recommend leaving the erosion and 
sediment control features in place following demobilization. 

3.5 SITE 21 REMEDIATION 

The remediation activities for Site 21 will consist of removal of approximately 100 cubic yards 
(180 tons) of soil, confirmation sampling / analysis of the excavation, backfilling the excavation, and 
restoring the area with vegetation. OHM will provide a site surveyor to define the limits of excavation per 
the SOW. A UXO supervisor will be available if required during the clearing, grubbing and excavation 
operations. 

3.5.1 Clearing and Grubbing 

Clearing and grubbing will consist of felling trees, the removal of stumps, and removal of all 
vegetation within a 1 acre area surrounded by silt fence. OHM will perform the clearing and grubbing. 
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,_1 s-w Once the area is cleared, OHM will install the silt fence around the perimeter of the proposed excavation 
areas prior to the intrusive grubbing operation to remove the low growth vegetation. The trees will be cut 
to reasonable lengths and stockpiled near the site for use on Base. The stumps and excess timber will be 
chipped using a tub grinder. The chips will be stored on site for future use. 

3.5.2 Excavate Area 

The excavation limits at each site will be identified and staked based on the SOW. Per the SOW 
there are three small areas to be excavated. A CAT 320 excavator will remove the soil to a depth of 2 
feet within the excavation areas. Total estimated tonnage of soil is 180 tons (100 cyd.). The excavated 
material will be loaded into vehicles and will be transported to an approved commercial subtitle C 
disposal facility. The waste will be characterized prior to beginning the excavation and the T & D will be 
procured to facilitate the excavation and disposal of the waste soil. 

The areas to be excavated are over the hill from a small meadow area. The terrain is rugged and 
there is not easy access to the excavation areas. OHM will excavate the soil and haul the waste with a 
front-end loader to a staging area in the level meadow area. The staging area will be lined with 8-mil 
polyethylene and the waste will be covered with the same plastic daily. The waste will be sampled and 
characterized and the T & D procured prior to beginning the waste excavation. Therefore the T & D will 
be established prior to excavating and the staging area will be short lived. OHM will perform additional 
excavation of “hot spots” as indicated by the confirmation sampling and analysis. 

3.5.3 Confirmation Sampling and Analysis 

--^- OHM will collect 4 samples for confirmation analysis from the three excavation areas. The samples 
will be collected and analyzed per the FSAP. The samples must meet the concentrations for the 
parameters listed in Table 3-l to achieve the clean up standards for this site. If “hot spots” are indicated, 
the areas will be marked in the field, additional excavation will be performed, and the area will be 
sampled and analyzed again. 

3.5.4 Site Restoration 

All excavations will be restored by backfilling the excavation area with common till material. 
OHM will coordinate with Station Environmental and Natural Resources to determine a suitable fill 
source on Station Property. The fill material will be placed within the excavation area in 12-inch hfts and 
will be passed over twice with a vibratory roller to achieve an acceptable degree of compaction. A 6” lift 
of topsoil will be placed over the common fill material. The final grade will be returned to the original 
grade prior to excavation with care taken to provide positive drainage for the site. Once the topsoil is 
placed, OHM will seed and fertilize the area to complete restoration. Due to the slope of the terrain, 
OHM will place erosion matting over the disturbed areas to minimize potential erosion of the restored 
areas. 

OHM will perform physical and chemical laboratory testing on any off-site till materials, as 
required by the base. OHM will ensure that all imported materials are certified clean through laboratory 
analytical testing. All geotechnical and chemical testing results will be submitted to the Navy. 

OHM will monitor the progress of site restoration and stabilization to determine the appropriate 
time for removal of erosion and sediment features. OHM may recommend leaving the erosi.on and 
sediment control features in place following demobilization. 
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,..- - 3.6 SITE 22 REMEDIATION 

The remediation activities for Site 22 will consist of removal of approximately 1000 cubic yards 
(1800 tons) of soil, demolition and removal of the concrete bio-cell, demolition and removal of additional 
concrete structures on site, confirmation sampling / analysis of the excavation, backfilling the excavation, 
and restoring the area with vegetation. OHM will provide a site surveyor to define the limits of excavation 
per the SOW. A UXO supervisor will be available if required during the clearing, grubbing and 
excavation. The demolition of the bio-cell is addressed in Section 3.6.5 of this Work Plan. The water in 
the bio-cell will be removed / pumped out onto the surrounding ground. 

3.6.1 Clearing and Grubbing 

Clearing and grubbing will consist of felling trees, the removal of stumps, and removal of all 
vegetation within the area surrounded by silt fence. OHM will perform the clearing and grubbing 
necessary within a 1 acre area. Once cleared, OHM will install the silt fence around the perimeter of the 
proposed excavation area prior to the intrusive grubbing operation to remove the low growth vegetation 
and the removal of the bio-cell. The few trees will be cut to reasonable lengths and stockpiled near the 
site for use on Base. The stumps and excess timber will be chipped using a tub grinder. The chips will be 
stored on site for future use. 

3.6.2 Excavate Area 

,--,. 
The excavation limits at each site will be identified and staked based on the SOW. Per the SOW, 

the areas to be excavated are two small areas east of the bio-cell and the soil beneath the bio-cell. A 
CAT 320 excavator will remove the soil to a depth of 2 feet within the excavation areas. Total estimated 
tonnage of soil and construction debris is 1800 tons (1000 cyd.). The excavated material will be loaded 
into vehicles and will be transported to an approved commercial subtitle C disposal facility. The waste 
will be characterized prior to beginning the excavation and the T & D will be procured to facilitate the 
excavation and disposal of the waste soil. The excavation activities will begin after the bio-cell hias been 
demolished and removed from the work area. 

3.6.3 Confirmation Sampling and Analysis 

OHM will collect 16 samples for confirmation analysis from the three excavation areas. The 
samples will be collected and analyzed per the FSAP. The samples must meet the concentrations for the 
parameters listed in Table 3-l to achieve the clean up standards for this site. IF “hot spots” are indicated, 
the areas will be marked in the field, additional excavation will be performed, and the area will be 
sampled and analyzed again. 

3.6.4 Site Restoration 

All sites will be restored by bactilling the excavation area with common fill material. OHM will 
coordinate with Station Environmental and Natural Resources to determine a suitable fill source on 
Station Property. The fill material will be placed within the excavation area in 12-inch lifts and will be 
passed over twice with a vibratory roller to achieve an acceptable degree of compaction. A 6” lift of 
topsoil will be placed over the common fill material. The final grade will be returned to the original grade 
prior to excavation with care taken to provide positive drainage for the site. Once the topsoil is placed, 
OHM will seed and fertilize the area to complete restoration. 

OHM Project No. 809275 NWS- Yorktown, Yorktown, Virginia 

3-7 

January 26,200 1 



REMEDIA TIO.lV ACTIVITIES 

OHM will perform physical and chemical laboratory testing on any off-site fill materials, as 
required by the base. OHM will ensure that all imported materials are certified clean through lriboratory 
analytical testing. All geotechnical and chemical testing results will be submitted to the Navy. 

OHM will monitor the progress of site restoration and stabilization to determine the appropriate 
time for removal of erosion and sediment features. OHM may recommend leaving the erosion and 
sediment control features in place following demobilization. 

3.6.5 Bio-Cell Removal 

The bio-cell at Site 22 will be cleaned, demolished, and removed. OHM will utilize pressure 
washers to clean the surface of the floor or walls of the cell. A hydraulic excavator with a jack-:hammer 
attachment will be utilized to break up the concrete and separate the reinforcing steel. 

Pressure washing will begin at the top of the southern wall and progress side-to-side down the face 
of the wall to the bottom. After the north wall is complete, work will progress along the east and west 
walls and, finally, the floor. Fluids within the cell and those generated during cleaning activities will be 
pumped to Site 4 for inf?ltration. 

Upon approval from the Navy, OHM will begin to demolish the concrete portion of the bio-cell. A 
hydraulic excavator with a jack-hammer attachment will break the concrete into manageable pieces and a 
rubber tired loader will load the material into awaiting dump trucks for transportation for reuse as road 
base at Site 6 on the base. The reinforcing steel will be separated from the concrete and will be sent to a 
recycling facility. 

The geomembrane liner will be cut in manageable pieces and placed in a roll-off container for off- 
site disposal. 

3.6.6 Bio-Cell Water Removal 

The water in the bio-cell will be pumped to Site 4 located to the northeast of the site for infiltration. 
The infiltration area will be reinforced with hay bales and erosion matting to adsorb the energy of the 
pumped water, distribute flow and minimize erosion. 

3.7 BORROW AREA OPERATION 

OHM will coordinate with Base personnel to determine an acceptable area for the borrow area. 
Borrow area operation will consist of installation of silt fence around the perimeter, clearing and grubbing 
of the area, stripping and stockpiling of topsoil, excavation of fill material, and restoration. 

3.7.1 Erosion and Sediment Control 

OHM will install silt fence around the perimeter of the proposed borrow area prior to any earth 
disturbing activities. A ditch-witch will be utilized to excavate a narrow trench that will be used to secure 
the bottom of the fence fabric. Laborers will be used to secure the bottom of the fence fabric. Laborers 
will use a sledgehammer to install wooden fence posts to secure the silt fence. Laborers will back511 the 
trench with trench spoils and the material will be compacted with hand tampers. 
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#--a 3.7.2 Clearing and Grubbing 

Clearing and grubbing will consist of felling trees, the removal of stumps, and removal of all 
vegetation within the area surrounded by silt fence. OHM will perform the clearing and grubbing work 
necessary for obtaining the common fill borrow material. 

3.7.3 Topsoil Stripping 

Any existing topsoil within the limits of the borrow area will be stripped and stockpiled. OHM will 
utilize an LGP dozer to strip the topsoil. Once the soil is stripped and stockpiled, it will be temporarily 
seeded. 

3.7.4 Fill Excavation 

A LGP dozer and excavator will work together to remove the common fill and grade the borrow 
area. As excavation progresses, the borrow area will be graded so that all runoff water passes through the 
silt fence. The excavator will direct load soils into awaiting dump trucks. 

3.7.5 Borrow Area Restoration 

” -- 

Restoration of the borrow area will consist of spreading the stockpiled topsoil over the ent:ire area, 
and seeding and mulching the site. OHM will subcontract the seeding and mulching. A LGP do’zer will 
be utilized to place and compact the topsoil. No additional compaction will be performed. 

3.8 EQUIPMENT AND PERSONNEL DECONTAMINATION 

OHM will decontaminate equipment and personnel in accordance with our standard 
decontamination procedures as described in Section 6.0 of the HASP (Appendix C) prior to leaving each 
site. 

3.9 PROJECT SCHEDULE 

The proposed project schedule is presented as Figure 5. The project will begin once the IROD is 
accepted by all parties. The project has an assumed start date of September 17,200l. This may vary due 
to the approval of the ROD. 
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,--, 

Upon completion of all field activities, OHM will prepare a closeout report documenting site 
activities and reporting all data. This report will include all daily notes from field activities, a description 
of each project task, any problems encountered along with corrective measures, project photographs, as- 
build drawings, and all pertinent analytical data. OHM will submit a draft closeout report to the Navy for 
review and comment. Upon receiving review comments, OHM will incorporate all comments and will 
submit the report as the final version. 
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5.0 ENVIRONMENTAL PROTECTION PLAN 

5.1 PURPOSE 

This plan presents environmental protection measures to be employed during site activities for Task 
Order 06 1. OHM will implement procedures and supply materials necessary for environmental protection 
for activities associated with excavation and backfill at Sites 4 and 21, and excavation, back.fill, and 
decontamination of Site 22. Principle concerns include small spills and erosion and sediment control. 
Additional information may be found in the health and safety plan. 

5.2 EMERGENCY AND DECONTAMINATION EQUIPMENT 

5.2.1 Small-Scale Emergency Equipment 

Small scale emergency equipment will include dry chemical, ABC-rated fire extinguishers; spill 
control equipment; absorbent materials; decontamination equipment; breathing respirators; radio and 
telephone equipment; and various hand tools. This equipment will be made accessible to all on-site 
workers. 

5.2.2 Large-Scale Emergency Equipment 

Large-scale emergency equipment will consist of an excavator, if equipment of such size and power 
is necessary. Other emergency equipment will be made available from the local fire department. 

5.2.3 Decontamination Equipment 

Equipment necessary for decontamination activities will be provided, installed, and verified in 
working order prior to any site operations. Equipment for the decontamination area includes the 
following items: 

l Clean water supply 
l Detergent solution 
l Brushes 
0 Waste containers 
l Decontamination pad with rinseate collection 
l Pressure washer 

5.3 PREVENTATIVE ACTIONS 

5.3.1 Equipment Maintenance 

Construction equipment will be properly maintained to ensure safe operation. The excaval;or will 
be regularly inspected and maintained (and documented in the inspection/maintenance log) in such 
manner as to minimize spillage or leakage which may occur during on-site transportation operations. 
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,.- ‘i 5.3.2 Housekeeping Program 

OHM’s housekeeping program includes many items such as neat and orderly storage of materials, 
proper truck and tank placards, prompt removal of spillage, refuse pickup and disposal, maintenance of 
roads and surfaces, and provisions for the storage of material. A daily departure inspection will be 
performed by the site supervisor. 

Small spills may include solid or liquid materials being mishandled, dumped, leaked, knock:ed over, 
etc. Any material spillage will be immediately contained and collected for subsequent disposal. 
Excavation will be performed such that exposed source materials remain within the limits of excavation. 
Any spilled liquids will be contained and collected by absorbent materials. Spilled fuel and impaicted soil 
will be collected and staged for later disposal. 

5.4 PROTECTION OF NATURAL RESOURCES 

OHM will preserve the natural resources within the project boundaries and outside the limits of 
disturbance, except as is necessary to implement required work. The work site will be restored to pre- 
existing or improved condition upon project completion. OHM will prepare an Environmental 
Conditions Report of the project site with the ROICC and take photographs showing existing 
environmental conditions in and adjacent to the site. OHM will also conform to Station requirements 
with respect to the protection of natural resources. 

OHM will remove obvious traces of construction, such as stockpiles of excess waste material and 
barricades. 

5.5 PETROLEUM WASTES 

OHM will implement all reasonable precautions to prevent oily or o azardous substances from 
entering the ground, drainage areas, or local bodies of water. Equipmen torage vessels containing 
oils an fuels will be visually inspected prior to site entry and daily thereafter for leakage, drips, or other 
preventable releases. Any equipment or vessel damage will be immediately repaired or removed from the 
site. Releases of oily wastes will be remediated upon observation and impacted materials disposed of 
appropriately. OHM will immediately notify the NTR of any oil spills. 

The site will be equipped with a spill kit, sufficient to contain and clean up on-site quantities of 
petroleum products. In the event of a spill, OHM will notify the ROICC. 

5.6 WASTE HANDLING 

Contaminated materials will be removed and staged on site pending loading, transport, and 
disposal. The T and D activities will be performed in accordance with local, state, and federal regulations 
as well as Station requirements. T and D service will be procured prior to mobilizing to the site. The 
services will be scheduled based on the schedule of the site activities. 

5.7 SEDIMENT AND EROSION CONTROL 

*- 
OHM will limit the extent of operations to the areas required for excavation. All reasonable 

attempts will be made to minimize the disturbed area in order to prevent potential damage to the service 

OHM Project No. 809275 NWS- Yorktown, Yorktown, Virginia 

5-2 

January 26,200l 



ENVIRONMENTAL PROTECTION PLAN 

area. Straw bales will be placed around existing storm drains and inlets. However, if additional erosion 
protection is needed, silt fencing or other devices will be used. 

All disturbed areas will be regraded, seeded, fertilized, and mulched to promote a permanent 
vegetative cover. Prior to seeding, four inches of clean topsoil will be placed and graded over the 
disturbed area. Seed and fertilizer will be selected and spread in accordance with the Erosion and 
Sediment Control Plan (Appendix B). 
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6.0 EROS’ON AND SEDIMENT CONTROL PLAN 

This plan describes the erosion and sediment control measures that will be installed at Sites 4,21,22 
and the on-base borrow area to limit the migration of soil and sediment from distributed areas. Additional 
measures are provided for stabilization and restoration of the site following fill placement and site 
grading. All erosion and sediment control devices and procedures will be in accordance with the 
“Virginia Erosion and Sediment Control Handbook,” Third Edition, 1992, as prepared by the Virginia 
Department of Conservation and Recreation, Division of Soil and Water Conservation (Tel: 8.04-786- 
2064). Applicable sections from the Virginia Erosion and Sediment Control handbook (VESCH) are 
provided in Appendix B. 

Earth-disturbing activities are as follows: 

0 Grubbing of vegetation 
l Removing existing topsoil 
l Excavation of contaminated soils 
l Fill placement and site grading 
l Topsoil placement. 

Proposed erosion and sediment control measures are as follows: 

l Silt fence 
l Temporary stone construction entrances 
l Temporary diversion dike 
l Dust control 
l Topsoil placement 
l Permanent seeding and mulching. 

6.1 SILT FENCE 

Silt fence will be installed at Sites 4, 21, 22 and the on-base Borrow Area to minimize off-site 
migration of sediment. Installation of the silt fence will be conducted as shown in VESCH Standard and 
Specification 3.05 (Appendix B). At a minimum, silt fence will be installed as part of the site preparation 
work and will be in place locally prior to any ground disturbance. The silt fence will be inspected during 
each workday and after every significant precipitation event. OHM will complete any needed repairs 
promptly following detection. 

The silt fence will be removed upon establishment of adequate vegetative cover and with the prior 
authorization of the NTR. 

6.2 TEMPORARY STONE CONSTRUCTION ENTRANCE 

A temporary stone construction entrance, consisting of filter fabric overlain by VDOT #1 coarse 
aggregate (2- to 3-inch diameter), will be installed at all Sites to control migration of sediment onto 
adjacent roadways. The entrances may be omitted if, in the opinion of the ROICC, significant tracking of 
sediment onto adjacent roads will not result from site activities. If required, each entrance will have 
minimum dimensions of 70 feet long by 12 feet wide, and will have a minimum thickness of 6 inches 
with three of the six inches embedded below surrounding grade. The entrance will be installed as 
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described in VESCH Standard and Specification 3.02 (Appendix B). The construction entrance will be 
removed upon completion of all earthmoving and prior to site restoration. 

6.3 TEMPORARY DIVERSION DIKES 

Temporary diversion dikes, consisting of compacted soil, will be used as necessary to divert storm 
water runoff away from open excavation during removal activities. The diversion dikes will be installed 
using clean fill as described in VESCH Standard and Specifications 3.09 (Appendix B). The diversion 
dikes will be removed after excavations are backfilled with clean fill material. 

6.4 DUST CONTROL 

Dust control will be performed as necessary in all disturbed areas using a small centrifugal pump, 
polyethylene water tank, and water authorized for use by the ROICC. Dust control will be performed in 
accordance with the guidance provided in VESCH Standard and Specification 3.39 (Appendix B:) and as 
directed by the Navy. 

6.5 TOPSOIL 

After placing, grading, and compacting fill to within 6 inches of finished grade, OHM will place a 
minimum of 4 inches of suitable imported topsoil over all disturbed areas. The topsoil will conform to 
requirements for organic content, pH, and soluble salts provided in VESCH Standard and Specification 
3.30 (Appendix B). Final approval of the topsoil will be provided by the Navy. 

6.6 PERMANENT SEEDING AND MULCHING 

An approved seed mixture will be applied to all disturbed areas. Seeding will be accomplished 
with either a hand-held broadcast seeder or by a hydroseeding subcontractor. The seed will be covered 
with a mulch or erosion matting unless the seed is applied by hydroseeding. The permanent seed lmixture 
will consist of tall fescue at a rate of approximately 200 pounds per acre and Kentucky bluegrass at a rate 
of 0 to 10 pounds per acre. Seed and mulch application will be performed in conformance with VESCH 
Standard and Specifications 3.32 (Appendix B) or as directed by the Navy. 
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STATEMENT OF QC PROGRAM 

OHM Remediation Services Corporation (IT/OHM), a subsidiary of IT Corporation, will provide and 
maintain an effective Quality Control (QC) Program. This program will be performed in accordance with the 
approved Program Quality Control Plan (PQCP) developed specifically to be responsive to the contract 
specification, Contract No. N62470-97-D-5000, Atlantic Division, Naval Facilities Engineering Command 
and to the Task Order (TO) specification(s) made applicable to each project, task or work activity. :IT/OHM 
will perform the inspections and tests required to ensure that materials, workmanship, and construction 
conform to drawings, specifications, and contract requirements. 

Note to Employees 

Quality Control should not be considered a person or an organization of personnel, but a concept to perform 
in such a manner that the end product of our efforts meet established criterion, the customer’s needs. The 
Quality Control individual or group cannot inspect quality into the final product, but only inspect and 
document the results of our efforts. The only personnel that can build quality into the product are the 
individuals performing the task of producing the end product. 

It should be noted by all employees that the documentation requirements of IT/IT/OHM procedures, plans, 
and the task order specifications are considered equally as important as the end product itself. When it is 
stated that the documentation will be approved prior to the start of work, this is exactly what is intended. To 
eliminate problems in this area requires careful planning and execution by everyone. 

We would do well to remember that our livelihood depends on how well we satisfy our customer. To 
accomplish this requires teamwork and attention to detail by all employees and contractors. 



QUALITY CONTROL ORGANIZATION I. 

i.y 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 

The QC organization is depicted in the Organizational Chart, Figure I-l. 

IDENTIFICATION OF PERSONNEL ASSIGNED TO THE QC ORGANIZATION 

Figure II-I provides the resume of the Site QC Manager / Representative. The resumes of any 
additional QC staff members will be submitted to the CO for approval prior to assignment. This 
action will be performed in accordance with the contract specification Section C, Part 6.5. 

APPOINTMENT LETTERS 

The Site QC Manager / Representative appointment letter is provided as Figure III-l. Similar letters 
will be provided when necessary to describe the duties and authorities of personnel assigned to the 
position of Alternate or Assistant QC Manager. 

OUTSIDE ORGANIZATIONS 

A list for identifying outside organizations such as architectural and consulting engineering firms, 
and subcontractors employed by IT/OHM for work under this task order is provided in Exhibit IV- 1. 
This list will provide each firm’s name and address and a description of the services each firm. This 
list will be completed, maintained current and will be available for review. 

INITIAL SUBMITTAL REGISTER & REVIEWER 

v.l Submittal Register 

A sample Submittal Register is provided as Exhibit V-l. Submittal Registers will be prepared as 
necessary based on project size and complexity, or as required by individual TO. 

v.2 Personnel Authorized to Review and Certify Submittals 

Personnel authorized to review and certify submittals other than the Site QC M,anager / 
Representative are identified on Exhibit V-2. Any additional personnel assigned to perform 
submittal review and certification, must be approved by the CO, prior to performance. 

TESTING LABORATORY ACCREDITATION 

Testing laboratory accreditation requirements are addressed in the contract specification Section C 
Part 6.12. 

TESTING PLAN & LOG PREPARATION 

A Testing Plan and Log, Exhibit VI- 1, will be prepared for this TO and shall be maintained current. 

QUALITY CONTROL INSPECTION PLAN 

The Quality Control Inspection Plan, Exhibit VII-l, lists each specification section and definable 
feature of work with provisions for recording the corresponding checklist/report for each phase of 
the three phase control process. As each control phase is satisfactorily preformed, the Site QC 
Manager/ Representative will record the corresponding checklist/report number. 

Note: A definable feature of work is a task that is separate and district from other tasks and requires 
separate control procedures. 

2 
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This list has been prepared and maintained in accordance with the contract specification Section C, 
Part 6.7 and will be agreed upon during the Coordination and Mutual Understanding Meeting. The 
list will be keyed to the construction schedule. Each preparatory, initial and follow-up phase 
checklist/report will reflect the construction activity number derived from the construction schedule, 
and will reference the procedures followed for each control phase. 

Ix. PERSONNEL MATRIX 

The Site QC Manager/Representative will prepare and maintain the personnel matrix, 
Exhibit VIII- I, showing each section of the TO specification with identification of who will review 
and approve submittals, who will perform and document the three phases of control, and .who will 
perform and document testing. This matrix should be completed as much as possible prior to and 
during site mobilization. The matrix will be maintained current by the Site QC Manager / 
Representative and will be available for review. 

3 



/-- . 

Figure I-l 

IT/OHM Remediation Services Corporation 
Task Order No. 061 

QC Organizational Chart 

Program Manager 
Roland Moreau, P.E. 

Program QA Manager 
Charles W. Hunter 

Site QC 
Manager/Representative 

Paul Cavanaugh 

Project Manager 
William L. Hughes 

Site Supervisor 
Ware Warburton 

Laboratory 
QA/QC Officer 

QC Staff 



Paul III. Cavanaugh 
Professional Quaiificafions 

Mr. Cavanaugh has twelve years of experience which include a wide range of environmental 
disciplines. During this time he has worked a number of environmental contracts with a variety of 
regulatory organizations including ERCS, LANTDIV, ACOE, USAF, FEMA, VADEQ, F’ADER, 
NJDEP. Recent experiences include QA/QC management, technical supervision and engineering. 
Previous field experiences as a senior technologist and field chemist have exposed him to a wide 
variety of field technical services applications. As a senior technologist/ field chemist his 
experiences included all types of environmental sampling and analysis, performing compatibility 
analysis, chemical bulking and nuetralization, biolological treatment, reactive and explosive 
handling, biological sampling and taxonomy, nuclear density testing, lab packing, air monitoring, all 
aspects of T&D including profiling/manifesting and waste tracking, immunoassay field testing, soil 
classification, monitoring well installation, soil stabilization, thermal treatment, groundwater 
treatment. Recent experiences in QA/QC management and supervisory roles have exposed him to 
contract compliance, subcontractor coordination, cost tracking, daily contractor quaility control 
reporting and scheduling/monitoring QA/QC testing activities. 

Education 

B.S., Biology, Northland College; 1988 
Additional Training 
OSHA 40-hour Training (29 CFR 1910.120) 
OSHA &hour Refresher Training Certification; 2001 
S-hour Supervisory Safety Management Training; 1995 
Fifty (50) Hour Sampling Course; 1989 
EOD Training; 1995 
NRC Training Course; 1996 
USACE, Construction Quality Management Course for Contractors; 1997 

Registrations/Certifications 

Troxler Certified, 1996 

Experience and Background 

1989 - Present 
Engineer/Scientist, IT Corporation, Glenn Allen, Virginia 



Project work includes: 

QA/QC Manager, LANTDIV RAC, Camp Gieger, NC. Project involved thermal destruction of 
35,000 ton of PCA contaminated soil at a DRMO site cleanup. Responsible for all the technical 
aspects of the project as well as enforcing contract QA/QC program. Provided oversight of 
thermal unit subcontractor ensuring all regulatory complience issues were adhered to inculing 
all required calibrations and emmisions standards. Reviewed all data from on site mobile 
laboratory determining clean excavation limitations, thermal destruction effectiveness and 
internal laboratory QA/QC protocols. Maintained daily progress reporting and site surveys. 
Worked closely with accounting personnel tracking and verifying subcontractor billing process. 
Profiled ,manifested and arranged T&D for all project offsite wastes. 

QA/QC Manager, LANTDIV RAC, New River Air Station, NC. Provided over-site and 
inspection of subcontractor operations during installation of V-22 mock osprey tire training 
facility. Inspected all mateials and workmanship insuring state and federal regulatory 
compliance. Worked closely with subcontractor during numerous testing phases prior to system 
start up through BOD. 

QA/QC Manager, Pneumo Abex Superfund Site, Portsmouth, VA. Lead abatement project 
where in excess 100,000 tons of soil was disposed of using a lead stabilization process. 
Managed all project technical aspects, contract compliance issues and analytical interperetation. 
Provided oversight to operations and technical personnel involved with stabilization process, 
T&D and sampling and analysis. Performed scheduling and oversight of subcontractors and 
monitored all field QA/QC testing. Generated all cost tracking associated with technical aspects 
of proj ect and maintained project progress reports. 

QAQC Manager, LANTDIV RAC, Patuxent Naval Air Station, Patuxent River, MD. 
Pesticide removal involving facility decontamination/demolition and soil excavation. 
Resposibilities included contract compliance, daily and weekly QA/QC report generation and 
implementation of three-phase inspection process. Provided analytical interperetation and on 
site delineation using immunoassay field test kits. Scheduled and maintained all T&D activities. 

QA/QC Manager, LANTDIV RAC, YorktownNaval Weapons Station, Yorktown, VA. Project 
technical and QA/QC oversight for TNT/asbestos remediation and biotreatment project. Project 
activities involved facility decontamination/demolition, asbestos/TNT abatement, soil 
excavation and an innovative TNTRDX anaerobic biotreatment process. Worked closely with 
project manager and client simultaneously running three different projects. Lead weekly 
QA/QC meetings monitoring progress and three-phase inspection process. 

Site Supervisor/QA/QC Manager, LANTDIV RAC, Quantico Marine Base, Quantico, VA. 
Supervised operations personnel for biotreatment of 2000 yds hydrocarbon contaminated soil. 
Responsibilities included all QA/QC and technical functions. Assisted the Senior Project 
Manager with the collection and interpretation of field data to verify levels of contamination 
and ensured adequate performance of the bioremediation cell. The project received two 100% 
award fees. 

QC Coordinator at the Drake Chemical USEPA Region III Superfund site, Lock Haven, 
Pennsylvania. Mr. Cavanaugh assisted during the startup operations of the incinerator. His 
duties included generating USACE daily reports associated with plant operations during the trial 
bum phase, and ensured all phases of contract compliance relating to engineering and technical 
controls. He was responsible for analytical interpretation and T&D of all vvastes generated on 
site. 



Staff Scientist, under LANTDIV RAC, at the Camp Allen Landfill, Norfolk, Virginia. This 45 
acre site contained soil and groundwater contaminated with a variety of chlorinated and 
petroleum organic compounds. Provided valuable backup services to other crew members with 
continuous monitoring of ambient air quality utilizing PID, LEL, OVA, CGI, monitox, 
dosimeter, and personal and stationary air monitors. He also assisted in the various soil and 
groundwater sampling activities required during the remedial investigation stage. Project 
received a 100% award fee. 

Staff Scientist, under LANTDIV RAC, at Bolling Air Force Base, Washington D.C. Assisted 
the Senior Project Manager in developing a work plan and installing/operating a free product 
recovery system for the removal of #2 and #6 fuel oil. Between three and five feet of floating 
product was found in monitoring wells adjacent to USTs located in the vicinity of Building #18 
of the base’s Heat Plant. Approximately 600 gallons of free product was recovered and 15 tons 
of contaminated drilling cuttings were prepared for transportation and disposal. He assisted in 
the monitoring and analysis activities required during all stages of the project. Project received 
a 100% award fee. 

Senior Technologist, under an U.S. Army Environmental Center Total Environment Program 
Support (TEPS) contract, at the Sudbury Training Annex, 2,700 acre site in Sudbury, 
Massachusetts. Contaminants of concern during this $6.9 million RI/FS were VOCs, metals, 
pesticides and dioxins. Collected over 200 groundwater, surface water/sediment, surface sil and 
subsurface soil samples. He also participated in an ecological risk assessment and a fish study 
at Puffer Road on the Annex. 

Staff Scientist, under LANTDIV RAC, at the US Naval Transmitting Station, Driver, Virginia. 
The crew was contracted to remove and dispose assorted surface debris, including PCB- 
contaminated concrete and 12 PCB transformers. Conducted a comprehensive physical site 
inspection prior to removal. The project received an overall rating of 95%, and was co:mpleted 
on time and within budget. 

Staff Scientist, under LANTDIV RAC, at the Yorktown Naval Weapons Station F.leet and 
Industrial Supply Center, Defense Fuel Supply Point Fields Annex remediation, Yorktown, 
Virginia. Collected and interpreted filed dates to verify the levels of contamination and 
evaluated opportunities for enhancement of removal operations. OHM and the Navy’s CLEAN 
contractor were closely integrated in the redesign (conceptualization) of an innovative technique 
for recovery of 1.5 million gallons of Navy Supply Fuel Oil (NFS) from groundwater. The 
physical characteristics of NFS necessitated the introduction of heat to achieve sufficient 
mobility for its recovery from soils. During the evaluation of alternate technologies, it was 
determined that the application of heat through enclosed conduits would sufficiently distribute 
heat and would mitigate environmental and engineering concerns. The proposed 40 gpm 
treatment system includes oil/water separation; particulate removal; carbon adsorptio:n; water 
cooling for off-site discharge and a biofouling suppressant system. The project received. a 100% 
award fee. 

Senior Technologist, under a USEPA Region II ERCS contract, at the White Chemical 
Superfund site in Newark, New Jersey. During this project, OHM characterized and repacked 
9,000 drums, drained approximately 150 ASTs and USTs, and labpacked approximately 10,000 
small containers. Level A, B, and C PPE was required. The contaminants consisted of air and 
water reactive materials as well as toxic, explosive, and corrosive hazardous chemicals. Mr. 
Cavanaugh was responsible for an eight person sampling and tracking crew. He participated in 
the development of a first-time computerized drum bulking system. 



His additional experience includes the following: 

Experience performing density tests for soil compaction with Troxler nuclear density gauges. 

Performed elevation surveys with laser levels and transits for excavation and backfilling 
activities. 

Extensive experience in data management and interpretation on a variety of projects. Project 
experience includes facility decontamination, tank and drum removal, bioremediation, thermal 
incineration, soil excavation, water treatment, lab packing, and emergency response. 

Air monitoring experience involving the use of a PID, LEL, OVA, CGI, monitox, dosimeter, 
and personal and stationary air monitors. 

Familiar with the use of many field analytical methods, including immunoassay field screening, 
soil fertility testing, PCB screening, compatibility analysis, and bulk testing. 

Performed hydrogeological testing such as slug testing and aquifer drawdown tests. Familiar 
with well sampling, equipment, including peristalic pumps, submersibles, water level indicators, 
scavengers, water quality screening, and Stephens recorders. 
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August lo,2001 

Mr. Paul Cavanaugh 
IT/OHM Remediation Services Corporation 
5700 Thurston Avenue, Suite 116B 
Virginia Beach, VA 23455-3302 

RE: Site QC Manager 
Contract N62470-97-D-5000 
Task Order No. 061 

Dear Paul: 

This letter will serve as your appointment as the Site Quality Control Manager on the referenced project 
and will also clarify your duties and authority in this position. In this position, you will be authorized to 
use available resources to satisfy all applicable requirements of the Program and Task Order Quality 
Control Plan. 

This authorization specifically gives you the authority to direct removal and replacement or correction of 
nonconforming materials or work and stop work authority when continuation would be unsafe to 
personnel, harmful to the environment, or result in a significant degradation of quality. 

You will be expected to work closely with the Project Manager and other project personnel, but you will 
not be directly responsible to anyone but myself for resolution of quality issues when working in the 
capacity of Quality Control Manager. 

If you have any question in this matter, please call me at (609) 584-6840. 

Sincerely, 

hLtiL&e/ 

Charles W. Hunter 
Program QC Manager 
LANTDIV RAC Program 



EXHIBIT IV-l 

APPROVED CONSULTANT & SUBCONTRACTOR LIST 

COMPANY NAME & ADDRESS: 

TBD 

DESCRIPTION OF SERVICES PROVI:DED: 

TBD 



SUBMITTAL REGISTER 

Install Recovery Wells, Site System Refurbishment 

Material or Product 

1 of1 File: QC Register1 .xIs 



EXHIBIT V-2 

LIST OF PERSONNEL AUTHORIZED TO REVIEW & CERTIFY SUBMITTALS 

SPECIFICATION SECTION: SUBMITTAL TYPE: AUTHORIZED PERONNEL: 

N/A AI1 WilIiam Hughes 



EXHIBIT VII-l 

ZONTRACT NUMBER 
162470-97-D-5000, Task Order 061 

SPECIFICATION 
SECTION AND 
PARAGRAPH 

NUMBER 

No specification 
(See plans) 

[TEM OF 
WORK 

001 

002 

003 

004 

TEST REQUIRED 

Pre- 
Mobilization 
Sampling & 
Analysis 
Sites 4,21 & 
22 

Site 4 
Confirmatory 
Sampling & 
Analysis 

Site 21 
Confirmatory 
Sampling & 
Analysis 

Site 21 
Off-Site Fill 
Materials 

TESTING PLAN AND LOG 

‘ROJECT TITLE & LOCATION 
sites 4,21 and 22 Remediation 
rJava1 Weapons 
ACCREDITED/ 

APPROVED 

; si - 
r 

YES 

X 

X 

X 

X 

C 

NO 

iation Yorkto\; 

;AMPLED BY 

Yorktown, VA 

TESTED BY 

LOCATION 
OF 

ON 
SITE 

ST 
OFF 
SITE 

X 

S 

r 
FREQUENCY 

Per FSAP 

Per FSAP 

Per FSAP 

Per Contract 
Specification 

DATE 
COMPLETE 

ZONTRACTOR 
1HM REMEDIATION SERVICES II 

DATE 
FORWARDED TO 

CONTR. OFF REMARKS 

1 Samples from 9 
Excavation Areas 

Physicals and 
Clhemicals 

Sheet 1 of 1 
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EXHIBi I VIII-l 

QUALITY CONTROL INSPECTION PLAN 
Sites 4,21, and 22 Remediation 

Naval Weapons Station Yorktown 
Delivery Order No. 061, Yorktown, Virginia 

Specification 
Section 

No Specification 

Definable Feature of 
Work 

‘re-mobilization 
1 Waste Characterization 

Sampling & Analysis 
1 Utility Markout & Line 

Termination 
1 Permits 

vlobilization & Site 
Preparation 

1 Establish Work & 
Support Areas 

1 Exclusion & 
Contamination Reduction 
Zones 

1 Decontamination Pad 
n Stockpile Area 
1 Erosion & Sediment 

Controls 

Site 4 Remediation 
1 Clearing & Grubbing 
m Excavation 
m Confirmatory Sampling 
n Site Restoration 

Site 2 1 Remediation 
1 Clearing & Grnbbing 
m Excavation 
. Confmatory Sampling 
. Site Restoration 

Site 22 Remediation 
. Clearing & Grubbing 
l Biocell Removal 
. Excavation 
. Confirmatory Sampling 
m Site Restoration 

Activity 
Number* 

T- 

Preparatory Phase 
Checklist/Report No. 

Control Check Verification 
Initial Phase 

Checklist/Report No. 

1 

Follow-up Phase 
Checklist/Reoort No. 



\ ,:-- 
Specification 

Section 
Definable Feature of 

Work r 
Borrow Area Operations 
n Clearing & Grubbing 
. Topsoil Stripping 
= Fill Excavation 
n Borrow Area Restoration 

Decontamination 

Waste Handling 

Seeding & Mulching 

\ 
i 

I-- 
, 

Activity 
Number* Preparatory Phase 

Control Check Verification 

Checklist/Report No. 1 

L 

Initial Phase 
Checklist/Report No. 

Follow-up Phase 
Checklist/Report No. 

* Include schedule date if a CPM network is invoked. 

Sheet 2 of 2 
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1992 

STD & SPEC 3.02 

3.02 

TEMPORARY STONE 
CONSTRUCTION ENTRANCE 0 CE 

Definition 

A stabilized stone pad with a filter fabric underliner located at points of vehicular ingress 
and egress on a construction site. 

To reduce the amount of mud transported onto paved public roads by motor vehicles or 
I-llXlOff. 

Co n ii 

Wherever traffic will be leaving a construction site and move directly onto a public road or 
other paved area. 

III-6 



1992 3.02 

Plan&P Consideratiow 

Minimum Standard #17 (MS #17) requires that provisions be made to minimize the 
transport of sediment by vehicular traffic onto a paved surface. Construction entrances 
provide an area where a significant amount of mud can be removed from construction 
vehicle tires before they enter a public road and, just as important, the soil adjacent to the 
paved surface can be kept intact. A filter fabric liner is used as a “separator” to minimize 
the dissipation of aggregate into the underlying soil due to construction traffic loads. If the 
action of the vehicles traveling over the gravel pad is not sufficient to remove the majority 
of the mud or there exists an especially sensitive traffic situation on the adjacent paved road, 
the tires must be washed before the vehicle enters the public road. If washing is necessary, 
provisions must be made to intercept the wash water and trap the sediment so it can be 
collected and stabilized. Construction entrances should be used in conjunction with the 
stabilization of construction roads (see Std. & Spec. 3.03, CONSTRUCI’IONl ROAD 
STABILIZATION) to reduce the amount of mud picked up by construction vehicles and 
to do a better job of mud removal. Other innovative techniques for accomplishing the same 
purpose (such as a bituminous entrance) can be utilized, but only after specific plans and 
details are submitted to and approved by the appropriate Plan-Approving Authority. 

DesiPn Criteria 

&greeate Size 

VDOT #1 Coarse Aggregate (2- to 3-inch stone) should be used. 

Entrance Dimensions 

The aggregate layer must be at least 6 inches thick; a minimum three inches of aggregate 
should be placed in a cut section to give the entrance added stability and to help secure 
filter cloth separator. It must extend the full width of the vehicular ingress and egress area 
and have a minimum 12-foot width. The length of the entrance must be at least 70feet (see 
Plate 3.02-l). 

Washing 

If conditions on the site are such that the majority of the mud is not removeld by the 
vehicles traveling over the stone, then the tires of the vehicles must be washed before 
entering the public road. Wash water must be carried away from the entrance to a 
approved settling area to remove sediment. All sediment shall be prevented from entering 
storm drains, ditches, or watercourses. A wash rack may also be used to make washing 
more convenient and effective (see Plate 3.02-l). 

The entrance should be located to provide for maximum utilization by all construction 
vehicles. 

III - 7 



1992 

Construction Specifications 

3.02 

The area of the entrance must be excavated a minimum of 3 inches and must be (cleared of 
all vegetation, roots, and other objectionable material. The filter fabric underliner will then 
be placed the full width and length of the entrance. 

Following the installation of the filter cloth, the stone shall be placed to the specified 
dimensions. If wash racks are used, they should be installed according to manufacturer’s 
specifications. Any drainage facilities required because of washing should be constructed 
according to specifications. Conveyance of surface water under entrance, through culverts, 
shall be provided as required. If such conveyance is impossible, the construction of a 
“mountable” berm with 5:l slopes will be permitted. 

The filter cloth utilized shall be a woven or nonwoven fabric consisting only of continuous 
chain polymeric filaments or yarns of polyester. The fabric shall be inert to commonly 
encountered chemicals and hydrocarbons, be mildew and rot resistant., and conform to the 
physical properties noted in Table 3.02-A. 

Maintenance 

The entrance shall be maintained in a condition which will prevent tracking or flow of mud 
onto public rights-of-way. This may require periodic top dressing with addition’al stone or 
the washing and reworking of existing stone as conditions demand and repair and/or 
cleanout of any structures used to trap sediment. All materials spilled, droppe:d, washed, 
or tracked from vehicles onto roadways or into storm drains must be removed immediately. 
The use of water trucks to remove materials dropped, washed, or tracked onto roadways will 
not be permitted under any circumstances. 
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1992 3.02 

STONE CONSTRUCTION ENTRANCE 

I-l-r-,~, I 

f  

FILTER CLOTH I 
\ 

6- MIN. A 
KIUNTABLE BER‘;; 
(OPTIONAL> 

SIDE ELEVATION 
EXIST&G GROUND I 

7 POSITIVE DRAINAGE 
TO SEDIMENT 
TRAPPING DEVICE 

0 MUST EMEND FULL WloTH 
:;3l&FX$ AND EGRESS PLAN vlEw 

12’ MIN. 

FILTER CLOTH - 
SECTION A-A 

I. 6’-7 .----me-/ 

REXNFORCED CONCRETE 
/ \ DRAIN SPACE 

SECTION B-B 

. 
Source: Adapted from 1983 Mawland Standa ds fo So 1 

Erosion and Sediment Control, and $a. l&C! 
Plate 3.02-l 
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1992 3.02 

TABLE 3.02-A 

CONSTRUCTION SPECIFICATIONS 
FOR FILTER CLOTH UNDERLINER 

Fabric 
Properties1 

Light-Du 
q 

Heavy-Duty 
Entrance Entrance3 

IGraded Subgrade) _(Roueh Graded) 

Grab Tensile 
Strength (Ibs.) 200 220 

Elongation at 
Failure (%) 50 220 

Mullen Burst 
Strength (Ibs.) 190 ‘430 

Puncture Strength 
(lbs.) 40 125 

Equivalent Opening 
Size (mm) 40-80 40-80 

Test 
_M[etbod 

ASTM D1682 

ASTM D1682 

ASTM 03786 

ASTM D751 
(modified) 

U.S. Standard 
Sieve CW-021215 

’ Fabrics not meeting these specifications may be used only when design 
procedure and supporting documentation are supplied to determine aggregate 
depth and fabric strength. 

* _Lioht Dutv Entrance: Sites that have been graded to subgrade and where most 
travel would be single axle vehicles and an occasional multi-axle truck. Examples 
of fabrics which can be used are: Trevira Spunbond 1115, Mirafi 100X, Typar 
3401, or equivalent. 

14 Heavv Dutv Entrance: Sites with only rough grading and where most travel 
would be multi-axle vehicles. Examples of fabrics which can be used are: Trevira 
Spunbond 1135, Mirafi 600X, or equivalent. 

Source: Virginia Highway and Transportation Research Council (VHTRC) 
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STRAW BALE BARRIER 0 STB 

ST0 & SPEC 3.04 

Definition 

A temporary sediment barrier consisting of a row of entrenched and anchored straw bales. 

mosey 

1. To intercept and detain small amounts of sediment from disturbed areas of limited 
extent in order to prevent sediment from leaving the construction site. 

2. To decrease the velocity of sheet flows. 



1992 

Conditions Where Practice ADDtieS 

3.04 

1. Below disturbed areas subject to sheet and rill erosion. 

2. Where the size of the drainage area is no greater than one-fourth of an acre per 100 
feet of barrier length; the maximum slope length behind the barrier is 100 feet; and 
the maximum slope gradient behind the barrier is 50 percent (2:l). 

3. Where effectiveness is required for less than 3 months. 

4. Under no circumstances should straw bale barriers be constructed in live streams or 
in swales where there is the possibility of a washout. 

5. The measure should not be used where water may concentrate in defined ditches and 
minor swales. 

6. Straw bale barriers shall not be used on areas where rock or another hard surface 
prevents the full and uniform anchoring of the barrier. 

Plannine Considerations 

Based on observations made in Virginia, Pennsylvania, Maryland and other parts of the 
nation, straw bale barriers have not been as effective as many users had hoped they would 
be - especially when used to slow down and filter concentrated flows. They should be used 
judiciously and with caution as erosion control measures. There are three major reasons 
for such ineffectiveness. 

First, improper utilization of straw bale barriers has been a major problem. Straw bale 
barriers have been used in streams and drainageways where high water depth and velocities 
have destroyed or damaged the control. Secondly, improper placement and installation of 
the barriers, such as staking the bales directly to the ground with no soil seal or 
entrenchment, has allowed undercutting and end flow. This has resulted in additions of, 
rather than removal of, sediment from runoff waters. Finally, inadequate maintenance 
lowers the effectiveness of these barriers. Trapping efficiencies of carefully installed straw 
bale barriers on one project in Virginia dropped from 57% to 16% in one month due to 
lack of maintenance. 

There are serious questions about the continued use of straw bale barriers as they are 
presently installed and maintained. Averaging from $3 to $6 per linear foot, the thousands 
of straw bale barriers used annually in Virginia represent such a considerable expense that 
optimum installation procedures should be emphasized. 
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DesiPn Criteria 

A formal design is not required. However, an effort should be made to locate the straw 
bale barrier, as well as other perimeter controls, at least 5 to 7 feet from the base of 
disturbed slopes with grades greater than 7%. This will help prevent the measure from 
being rendered useless following the initial movement of soil. 

. . . 
Constructron SpecificatioQ 

Sheet Plow Apnlication 

1. Bales shall be placed in a single row, lengthwise m the contour, with ends of 
adjacent bales tightly abutting one another. 

2. All bales shall be either wire-bound or string-tied. Straw bales shall be in;talled so 
that bindings are oriented around the sides rather than along the tops and bottoms 
of the bales in order to prevent deterioration of the bindings (see Plate 3.04-l). 

3. The barrier shall be entrenched and backfilled. A trench shall be excavated the 
width of a bale and the length of the proposed barrier to a minimum depth of 4 
inches. After the bales are staked and chinked (gaps filled by wedging), the 
excavated soil shall be backfilled against the barrier. Backfill soil shall conform to 
the ground level on the downhill side and shall be built up to 4 inches against the 
uphill side of the barrier (see Plate 3.04-l). 

4. Each bale shall be securely anchored by at least two stakes (minimum dimensions 
2 inches x 2 inches x 36 inches) or standard “T’ or “U” steel posts (minimum weight 
of 1.33 pounds per linear foot) driven through the bale. The first stake or steel post 
in each bale shall be driven toward the previously laid bale to force the bales 
together. Stakes or steel pickets shall be driven a minimum 18 inches deep into the 
ground to securely anchor the bales. 

5. The gaps between bales shall be chinked (filled by wedging) with straw to prevent 
water from escaping between the bales. Loose straw scattered over the area 
immediately uphill from a straw bale barrier tends to increase barrier efficiency. 

6. Inspection shall be frequent and repair or replacement shall be made promptly as 
needed. 

7. Straw bale barriers shall be removed when they have served their usefulne:ss, but not 
before the upslope areas have been permanently stabilized. 
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Maintenance 

3.04 

1. Straw bale barriers shall be inspected immediately after each rainfall and at least 
daily during prolonged rainfall. 

2. Close attention shall be paid to the repair of damaged bales, end runs and 
undercutting beneath bales. 

3. Necessary repairs to barriers or replacement of bales shall be accomplished promptly. 

4. Sediment deposits should be removed after each rainfall. They must be: removed 
when the level of deposition reaches approximately one-half the height of the barrier. 

5. Any sediment deposits remaining in place after the straw bale barrier is no longer 
required shall be dressed to conform to the existing grade, prepared and seeded. 

III - 17 
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STRAW BALE BARRIER 

BINDING WIRE 
n /- 

ST%‘C& AN& OSIRENCHED 

ORTWINE\ 

flLTERED RUN0 

PROPERLY INSTALLED STRAW BALE 
(CROSS SECTION) 

1. EXCAVATE THE TRENCH. 2. PLACE AND STAKE STRAW BALES. 

4. BACKFILL AND COMPACT THE 

CONSTRUCTION OF STRAW BALE BARRIER ! 

3. WEDGE LOOSE STRAW BETWEEN BALES. 
EXCAVATED SOIL. 

Source: Va. DSWC 
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3.05 

SILT FENCE 0 SF 

Definition 

A temporary sediment barrier consisting of a synthetic filter fabric stretched across and 
attached to supporting posts and entrenched. 

rposes 

1. To intercept and detain small amounts of sediment from disturbed areas during 
construction operations in order to prevent sediment from leaving the site. 

2. To decrease the velocity of sheet flows and low-to-moderate level channel flows. 
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Conditions Where Practice ADDlies. 

3.05 

1. Below disturbed areas where erosion would occur in the form of sheet and rill 
erosion. 

2. Where the size of the drainage area is no more than one quarter acre per 100 feet 
of silt fence length; the maximum slope length behind the barrier is 100 feet; and the 
maximum gradient behind the barrier is 50 percent (2:l). 

3. In minor swales or ditch lines where the maximum contributing drainage area is no 
greater than 1 acre and flow is no greater than 1 cfs. 

4. Silt fence will not be used in areas where rock or some other hard surfacle prevents 
the full and uniform depth anchoring of the barrier. 

Planning Considerations 

Laboratory work at the Virginia Highway and Transportation Research Council r(VHTRC) 
has shown that silt fences can trap a much higher percentage of suspended sediments than 
straw bales, though silt fence passes the sediment-laden water slower. Silt fences are 
preferable to straw barriers in many cases because of their durability and potential cost 
savings. While the failure rate of silt fences is lower than that of straw barriers, many 
instances have been observed where silt fences are improperly installed, inviting failure and 
sediment loss. The installation methods outlined here can improve performance amd reduce 
failures. 

As noted, flow rate through silt fence is significantly lower than the flow rate for straw bale 
barriers. This creates more ponding and hence more time for sediment to fall out. Table 
3.05-A demonstrates these relationships. 

Both woven and non-woven synthetic fabrics are commercially available. The woven fabrics 
generally display higher strength than the non-woven fabrics and, in most cases, do not 
require any additional reinforcement. When tested under acid and alkahne water 
conditions, most of the woven fabrics increase in strength, while the reactions of non-woven 
fabrics to these conditions are variable. The same is true of testing under extensive 
ultraviolet radiation. Permeability rates vary regardless of fabric type. While all of the 
fabrics demonstrate very high filtering efficiencies for sandy sediments, there is considerable 
variation among both woven and non-woven fabrics when filtering the finer silt and clay 
particles. 

Design Criteria 

1. No formal design is required. As with straw bale barriers, an effort should be made 
to locate silt fence at least 5 feet to 7 feet beyond the base of disturbed slopes with 
grades greater than 7%. 
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TABLE 3.05-A 

TYPICAL FLOW RATES AND FILTERING 
EFFICIENCIES OF PERIMETER CONTROL 

Material 
Flow Rate 

&al.!sq&/min) 
Filter 

Efficienw 

Straw 5.6 67 

Synthetic Fabric 0.3 97 

Source: VHTRC 

2. The use of silt fences, because they have such a low permeability, is limited to 
situations in which only sheet or overland flows are expected and where concentrated 
flows originate from drainage areas of 1 acre or less. 

3. Field experience has demonstrated that, in many instances, silt fence is instialled too 
short (less than 16 inches above ground elevation). The short fence is subject to 
breaching during even small storm events and will require maintenance “clean outs” 
more often. Pronerlv SuDDorted silt fence which stands 24 to 34 inches a!bove the 
existing grade tends to promote more effective sediment control. 

Construction Soecifications 

Materials 

1. Synthetic filter fabric shall be a pervious sheet of propylene, nylon, pohyester or 
ethylene yarn and shall be certified by the manufacturer or supplier as conforming 
to the requirements noted in Table 3.05-B. 

2. Synthetic filter fabric shall contain ultraviolet ray inhibitors and stabilizers to provide 
a minimum of six months of expected usable construction life at a temperature range 
of 0” F to 120” F. 

3. If wooden stakes are utilized for silt fence construction, they must have a idiameter 
of 2 inches when oak is used and 4 inches when pine is used. Wooden stakes must 
have a minimum length of 5 feet. 
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TABLE 3.05-B 

PHYSICAL PROPERTIES OF 
FILTER FABRIC IN SILT FENCE 

Phvsical Prooerty 

Filtering Efficiency 

Tensile Strength at 
20% (max.) Elongation* 

Test 

ASTM 5141 

VI-M-52 

Flow Rate ASTM 5141 

Reauirements 

75% (minimum) 

Extra Strength - 
50 lbs./linear inch 
(minimum) 

Standard Strength - 
30 lbs./linear inch 
(minimum) 

0.2 gal./sq.fl:./ 
minute (minimum) 

Ultraviolet Radiation 
Stability % 

ASTM-G-26 90% (minimum) 

* Requirements reduced by 50% after six months of installation. 

ource: VHTRC 

If steel nests (standard “u” or ‘T’ section) are utilized for silt fence construction, they 
must have a minimum weight of 1.33 pounds per linear foot and shiall have a 
minimum length of 5 feet. 

5. Wire fence reinforcement for silt fences using standard-strength filter cloth shall be 
a minimum of 14 gauge and shall have a maximum mesh spacing of 6 inches. 

Installation 

1. The height of a silt fence shall be a minimum of 16 inches above the original ground 
surface and shall not exceed 34 inches above ground elevation. 
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2. The filter fabric shall be purchased in a continuous roll cut to the length of the 
barrier to avoid the use of joints. When joints are unavoidable, filter cloth shall be 
spliced together only at a support post, with a minimum 6-inch overlap, and securely 
sealed. 

3. A trench shall be excavated approximately 4-inches wide and 4-inches deep on the 
upslope side of the proposed location of the measure. 

4. When wire SUDDO~~ ‘s used standard-strength filter cloth may be used. Posts for this 
type of installation ihall de placed a maximum of lO-feet w (see Platte 3.05-l). 
The wire mesh fence must be fastened securely to the upslope side of the posts using 
heavy duty wire staples at least one inch long, tie wires or hog rings. The wire shall 
extend into the trench a minimum of two inches and shall not extend more than 34 
inches above the original ground surface. The standard-strength fabric shall be 
stapled or wired to the wire fence, and 8 inches of the fabric shall be extended into 
the trench. The fabric shall not be stapled to existing trees. 

5. When wire SUDDO~~ ‘s ot used, extra-strength filter cloth shall be used. Posts for this 
type of fabric shallib: placed a maximum of 6-feet apart (see Plate 3.05-2). The 
filter fabric shall be fastened securely to the upslope side of the posts using one inch 
long (minimum) heavy-duty wire staples or tie wires and eight inches of the fabric 
shall be extended into the trench. The fabric shall not be stapled to existing trees. 
This method of installation has been found to be more commonplace than #4. 

6. If a silt fence is to be constructed across a ditch line or swale, the measure must be 
of sufficient length to eliminate endflow, and the plan configuration shall resemble 
an arc or horseshoe with the ends oriented upslope (see Plate 3.05-2). Extra-stren@ 
filter fabric shall be used for this application with a maximum 3-foot snacing of posts. 

All other installation requirements noted in #5 apply. 

7. The 4-inch by 4-inch trench shall be backfilled and the soil compacted over the filter 
fabric. 

8. Silt fences shall be removed when they have served their useful purpose, but not 
before the upslope area has been permanently stabilized. 

,,-.. 
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CONSTRUCTION OF A SILT FENCE 
(WITH wrm support) 

1. SET POSTS AND EXCAVATE A 4-X4= 
TRENCH UPSLOPE ALONG THE LINE 
OF POSTS. 

2. STAPLE WIRE FENCING TO THE POSTS. 

3. A?-fACH THE FILTER FABRIC TO THE WIRE 4. BACKFILL AND COMPACT THE 

FENCE AND EXTEND IT INTO THE TRENCH. EXCAVATED SOIL. 

FL 

EXTENSION OF FABRIC AND WIRE INTO THE TRENCH. 

FILTER FABRIC 

Source: Adapted from Installation of Straw and Fabric Filter 
Barriers for Sediment Control, Sherwood and Wyant Pliate 3.05-l 
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CONSTRUCTION OF A SILT FENCE 
(WITHOUT W-IRE SUPPORT) 

1. SET THE STAKES. 2. EXCAVATE A 4"X 4" TRENCH 
UPSLOPE ALONG THE LINE OF 
STAKES. 

III' I 

. 

$ 
4” 

3. STAPLE FILTER MATERIAL 4. BACKFILL AND COMPACT 
TO STAKES AND EXTEND THE EXCAVATED SOIL. 
IT INTO THE TRENCH. 

SHEET FLOW INSTALLATION 
(PERSPECTIVE VIEW) 

POINTS A SHOULD BE HIGHER THAN POINT B. 

DRAINAGEWAY INSTALLATION 
(FRONT ELEVATION) 

Source:: Adapted from Installation of Straw and Fabric Filter 
Barriers for Sediment ControL Sherwood and Wyant Plate 3.05-2 
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Maintenance 

1. Silt fences shall be inspected immediately after each rainfall and at least daily during 
prolonged rainfall. Any required repairs shall be made immediately. 

2. Close attention shall be paid to the repair of damaged silt fence resulting from end 
runs and undercutting. 

3. Should the fabric on a silt fence decompose or become ineffective prior to the end 
of the expected usable life and the barrier still be necessary, the fabric shall be 
replaced promptly. 

4. Sediment deposits should be removed after each storm event. They must be 
removed when deposits reach approximately one-half the height of the barrier. 

5. Any sediment deposits remaining in place after the silt fence is no longer required 
shall be dressed to conform with the existing grade, prepared and seeded. 
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I.0 INTRODUCTION 

1.1 OBJECTIVE 

The objective of this plan is to provide a mechanism for establishing safe working conditions at the site. 
The safety organization, procedures, and protective equipment have been established based upon an 
analysis of potential hazards. Specific hazard control methodologies have been evaluated and selected to 
minimize the potential of accident or injury. 

1.2 POLICY STATEMENT 

The policy of OHM Remediation Services, a subsidiary of the IT Group (OHM/IT) is to provide a safe 
and healthful work environment for all employees. OHM/IT considers no phase of operations or 
administration to be of greater importance than injury and illness prevention. Safety takes precedence 
over expediency and shortcuts. At OHMYIT, it is believed all accidents and injuries are preventable. 
OHM/IT will take every reasonable step to reduce the possibility of injury, illness, or accident. 

This Health and Safety Plan (HASP) prescribes the procedures that must be followed during referenced 
site activities. Operational changes that could affect the health and safety of personnel, the community, or 
the environment will not be made without the prior approval of the Project Manager and the Health and 
Safety Manager. 

The provisions of this plan are mandatory for all personnel and subcontractors assigned to the project. All 
visitors to the work site must abide by the requirements of the plan. 

1.3 REFERENCES 

This HASP complies with applicable Occupational Safety and Health Administration (OSHA), United 
States Army Corps of Engineers (USACE), U.S. Environmental Protection Agency (EPA), and IT Group 
Health & Safety policies and procedures. This plan follows the guidelines established in the following: 

l Standard Operating Safety Guides, EPA (Publication 9285-l-03, June 1992). 
l Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, NIOSH, 

OSHA, USCG, EPA (86- 116, October 1985). 
l Title 29 of the Code of Federal Regulations (CFR), Part 1910. 
l Title 29 of the Code of Federal Regulations (CFR), Part 1926. 
l Health and Safety Requirements Manual, US Army Corps. Of Engineers, EM 385-l -1 
l IT Group Health and Safety Program. 

1.4 DISCLAIMER 

The following (HASP) has been designed for the methods presently contemplated by OHM/IT for 
execution of the proposed work. Therefore, the HASP may not be appropriate if the work is not 
performed by or using the methods presently contemplated by OHM/IT. In addition, as the work is 
performed, conditions different from those anticipated might be encountered and the HASP may have to 
be modified. Therefore, OHM/IT only makes representations or warranties as to the adequacy of the 
HASP for currently anticipated activities and conditions. 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA 
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1.5 OBJECTIVE 

The objective of this plan is to provide a mechanism for establishing safe working conditions at the site. 
The safety organization, procedures, and protective equipment have been established based upon an 
analysis of potential hazards. Specific hazard control methodologies have been evaluated and selected to 
minimize the potential of accident or injury. 

1.6 POLICY STATEMENT 

The policy of OHM Remediation Services, a subsidiary of the IT Group (OHM/IT) is to provide a safe 
and healthful work environment for all employees. OHM/IT considers no phase of operations or 
administration to be of greater importance than injury and illness prevention. Safety takes precedence 
over expediency and shortcuts. At OHM/IT, it is believed all accidents and injuries are preventable. 
OHM/IT will take every reasonable step to reduce the possibility of injury, illness, or accident. 

This Health and Safety Plan (HASP) prescribes the procedures that must be followed during referenced 
site activities. Operational changes that could affect the health and safety of personnel, the community, or 
the environment will not be made without the prior approval of the Project Manager and the Health and 
Safety Manager. 

The provisions of this plan are mandatory for all personnel and subcontractors assigned to the project. All 
visitors to the work site must abide by the requirements of the plan. 

1.7 REFERENCES 

This HASP complies with applicable Occupational Safety and Health Administration (OSHA), United 
States Army Corps of Engineers (USACE), U.S. Environmental Protection Agency (EPA), and IT Group 
Health & Safety policies and procedures. This plan follows the guidelines established in the following: 

l Standard Operating Safety Guides, EPA (Publication 9285.1-03, June 1992). 
l Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities, NIOSH, 

OSHA, USCG, EPA (86-l 16, October 1985). 
l Title 29 of the Code of Federal Regulations (CFR), Part 1910. 
l Title 29 of the Code of Federal Regulations (CFR), Part 1926. 
l Health and Safety Requirements Manual, US Army Corps. Of Engineers, EM 385- l- 1 
l IT Group Health and Safety Program. 

1.8 DISCLAIMER 

The following (HASP) has been designed for the methods presently contemplated by OHM/IT for 
execution of the proposed work. Therefore, the HASP may not be appropriate if the work is not 
performed by or using the methods presently contemplated by OHM/IT. In addition, as the work is 
performed, conditions different from those anticipated might be encountered and the HASP may have to 
be modified. Therefore, OHM/IT only makes representations or warranties as to the adequacy of the 
HASP for currently anticipated activities and conditions. 
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2.0 Site History/Scope Of Work 

2.1 SITE HISTORY/BACKGROUND 

Sites 4, 21, and 22 are located in the northeastern portion of WPNSTA Yorktown, between Indian Field 
Creek and Felgates Creek . The site descriptions and histories of Sites 4, 21, and 22 are presented in the 
following subsections. 

2.1.1 Site 4 - Burniw Pad Residue Landfill 

Site 4, the Burning Pad Residue Landfill, consists of over 10 acres. The site is bordered by the 
Explosives Burning Facility 1401 (Site 22) to the southwest, Site 21 (the Battery and Drum Disposal 
Area) and an unnamed drainage way to the southeast, West Road to the northeast, and a gravel road 
leading to the burning facility to the northwest. 

The majority of the site is relatively open, with scrub grasses and small trees; larger trees are present in 
the northern and southeastern portions of the site. A gravel road now loops through the site and meets 
West Road. A dirt or gravel road formerly cut through the site and led towards Site 22. The topography 
within the open area of Site 4 is relatively flat with elevations ranging between 33 to 47 feet above mean 
sea level (msl). In the wooded areas along the southeastern portion of the site, the topography slopes 
sharply down towards the unnamed drainage way with elevations changing from 39 to less than 10 feet 
above msl. 

2.1.2 Site 21 - Battery and Drum Disposal Area 

Site 21, the Battery and Drum Disposal Area, is a small wooded area covering approximately 1 acre. The 
site is located immediately adjacent to the unnamed drainage way leading to Felgates Creek. West Road 
is located southwest of the site, and Site 4 is to the northwest . 

The site has been cleared in the area of the previous Removal Action. Small and large trees surround the 
removal action area and make up the remaining area of the site. A dirt road extending from Wlest Road 
leads to the removal action area. The topography within the site is relatively steep; it falls; sharply 
towards the on-site drainage way located along the western and southeastern portions of the site. Site 
elevations range from 5 to 45 feet above msl. 

2.1.3 Site 22 - Burn Pad 

Site 22 is located south of Site 4 and west of Site 2 1. A circular array of 11 steel burning pans was used 
for burning waste plastic explosives and spent solvents. The pans surround a 150-foot diameter circular 
area. The burn pad is not currently in use and the area is relatively clean. The site became an area to be 
used for a treatability study (TS) for the treatment of explosive contaminated soil. As part of the TS, 
OHM constructed a biocell which measured 153 feet long by 86 feet wide by 7 feet deep. The biocell’s 
construction consisted of a six inch layer of sand as the base overlain by a three layered liner. This liner 
was made of a layer of 60 mil HDPE on bottom, a geo-net fabric as a middle layer, and a layer of 80 mil 
HDPE on top. The entire liner was secured by placing its edges in a trench dug around the entire 
perimeter of the biocell and filling the trench with concrete. A steel gantry which held the pumps and 
other equipment was mounted on rails that extended the length of the biocell. These rails were also F . . . 
anchored into the same concrete filled trench that anchored the liner. A dewatering area was constructed 
to the east of the biocell. Currently, the biocell remains at Site 22, but has been partially dismantled. 
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SITE HISTORY/SCQPE OF WORK 

dismantled. The gantry and rails have been removed. The liner remains in place but its condition is 
unknown. The site is generally overgrown with grasses, and the biocell and dewatering area are filled 
with water. The berm of the dewatering area was not designed to be a long-term structure. Its condition 
is also unknown but is currently holding water in the dewatering area. Without restoration and 
replacement of equipment the bio-cell and dewatering area are unfit for use as a treatment unit. An area 
to the west of the bio-cell is showing signs of severe erosion. 

2.2 SCOPE OF WORK 

This Health and Safety Plan focuses on tank cleaning, removal, and sampling activities. 

The principal tasks to be conducted are listed below: 

Mobilization/Site Preparation 
Installation of erosion and sediment controls; 
Survey the site to determine the area of excavation; 
Construction of decontamination pad 
Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
Decontaminate and demolish bio-cell at Site 22 
Conduct confirmatory sampling at Sites 4,2 1, and 22 
Backfill and restore Sites 4,2 1, and 22 
Site restoration 
Project demobilization 

These activities have been analyzed for potential hazards for which control measures are provided in 
Appendix D Activity Hazard Analysis. 
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3.0 Key Personnel and Management 

The Project Manager (PM), Site Superintendent (SS), Site Safety Officer (SSO), Certified Industrial 
Hygienist (CIH), Health and Safety Manager (HSM), and the Health and Safety Coordinator (HSC) are 
responsible for formulating and enforcing health and safety requirements, and for implementing this 
HASP. The supervisor’s and employee safety responsibilities are detailed in IT Group HSOOl &. HSOlO. 
The following summarizes the health and safety responsibilities of the site management. 

3.1 PROJECT SAFETY RESPONSIBILITIES 

The PM has the overall responsibility for the project and to assure that the requirements of the contract 
are attained in a manner consistent with the HASP requirements. The PM will coordinate with the SS & 
SSO to assure that the work is completed in a manner consistent with the HASP. The SS is responsible 
for field implementation of the HASP. The SS will be the main contact in any on-site emergency situation 
and will insure off-site emergency agencies have been contacted prior to the start of work. The SS & 
SSO are authorized to administer this HASP. The SS & SSO are authorized to stop work .when an 
imminent health or safety risk exists. The CIH and/or HSM are responsible for reviewing the H,4SP and 
ensuring that the HASP is complete and accurate. The CIH, HSM, and HSC provide technical and 
administrative support for the Health and Safety Program and will be available for consultation when 
required. Each employee is responsible for personal safety as well as the safety of others in the work area. 

3.2 KEY SAFETY PERSONNEL 

The following individuals share responsibility for health and safety at the site: 

Project Manager William Hughes 
757-3 18.5140 (ofIice) 

Site Superintendent Ware Warburton 
757-887-5961 
757-887-5963 (FAX) 

Site Safety Officer 

Health and Safety Coordinator 

Certified Industrial Hygienist 

Health and Safety Manager 

Vice President, Health & Safety 

TBD 
TBD (site phone) 

Joe Hoyt 
804-264-4342 (office) 

Paul Lawless, CIH 
609-588-6391 (office) 

Robert Brooks, CSP 
(732) 469-5599 ext. 681 (ofIice) 

Warren Houseman, CIH 
(412) 858-3741 
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4.0 Activity Hazard Analysis 

This section outlines the potential chemical and physical hazards, which workers may be to during work 
at the NRL, tank cleaning. Table 4.1 lists know contaminants. Chemicals which may be broug:ht to the 
site for which an MSDS is necessary will be located in the site Hazard Communication (HAZCOM) 
notebook. 

4.1 CHEMICAL HAZARDS 

Based on site historical records and previous investigations, the primary site contaminants at Sites 4,21, 

and 22 are listed below. 

Antimony 

Arsenic 

PAHs; e.g., Skin, eye, 
Benzo(a) inhalation, 
Pyrene ingestion 

Chromium 

Copper 

'EXPQS@BE 
ij; ;&-&J+~$:, ;, 

'i' 
: : ,, ,, . . :_ ,G.,. 

Inhalation, 
skin, eyes 

Inhalation, 
ingestion, 
skin, eyes 

Inhalation, 
ingestion 

Skin, eye, 
inhalation, 
ingestion 

Inhalation, 
ingestion, 
skin, eye 
contact 

PEWTW 

5 mglm3 

0.5 mg/m3 

0.01 mg/m3 

0.2 mg/m’ 

0.5 mg/m’ 
Cr (VI) 
Soluble 
0.05 mg/m3 
Insoluble 
0.01 mg/m3 

1 mg/m3 

. Incompatible with strong acids and acids, halogenated 
hydrocarbons 

l Irritation of eyes, skin, nose, throat, mouth; 
cough; dizziness; headache; nausea, vomiting, 
diarrhea; stomach cramps; insomnia; anor’exia; 
unable to smell properly 

l Incompatible with oxidizers, acids, halogenate:d 
hydrocarbons 

. A human carcinogen; a powerful allergen, inhalation 
and contact causing burning, swelling and redness in 
the eyes, nose, throat and skin; ingestion causes 
nausea, vomiting, nervous system effects in the 
extremities (numbness, tingling, weakness); long term 
exposure can cause liver, kidney and blood damage. 

. A fire hazard in the form of dust or contact with 
oxidizers; thermal decomposition produces toxic 
gases. 

. An Animal Carcinogen, probable human carcinogen; 
a nasal, respiratory tract, and skin irritant; (all 
substances have probable, possible carcinogenic 
potential) 

. Reacts with acids and oxidizers; produces acrid 
smoke, toxic gases when involved in fires, thermal 
decomposition 

. Some Chromium (VI) compounds are confh-med 
human carcinogens; corrosive irritant to skin, eyes, 
respiratory tract; deep skin ulcers; not (always) 
immediately painful; an allergic sensitizer; 5 grams 
ingested can be fatal 

. Reacts with strong oxidizers, alkalis, can react with, 
ignite oils, grease, paper and plastics 

l Irritation of eyes, nose, pharynx; nasal septum 
perforation; metallic taste; dermatitis 

l Incompatible with oxidizers, alkalis, sodium 
azide, acetylene 
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Inhalation, O.&O n&n’ 
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Lead l Weakness, insomnia; loss of appetite, loss of 
ingestion weight, abdominal pain; anemia; tremors; 

weakness of wrists/ ankles; kidney damage; low 
blood pressure 

. Incompatible with strong oxidizers, hydrogen 
peroxide and acids 

Manganese Inhalation, 1 mg/m3 . Parkinson’s; asthenia, insomnia, mental confilsion,; 
ingestion metal fume fever: dry throat, cough, chest tightness, 

breathing difficulty, rales, flu-like fever; low back 
pain; vomiting; malaise; fatigue; kidney damage 

. Incompatible with oxidizers 
Mercury Skin, 0.025 mg/m3 l Silver-white, heavy, odorless liquid. VP: O.O012mm, 

inhalation Alkyl LEL/UEL: NA 
Compounds . Cough, chest pain, shortness of breath; tremor, 
mg/m3 insomnia, irritability, headache, weakness, stomach 
(10 mg/m3 pain, loss of appetite; kidney damage. 
IDLH) . Reacts with acetylene, ammonia, chlorine dioxide, 

copper and other metals. 
Silver Inhalation, 0.01 mg/m3 0 Blue-grey eyes, nasal septum, throat, skin; irritation, 

ingestion, ulceration skin; gastrointestinal disturbance. 
skin, eye . Incompatible with acetylene, ammonia, hydrogen 
contact peroxide, bromoazide, chlorine trifluoride, 

ethyleneimine, oxalic acid, tartaric acid 
2,3,6 Inhalation, 0.5 mg/m3 0 Irritation of skin, mucous membrane; liver damage., 
Trinitrotoluene skin jaundice; cyanosis; sneezing; cough, sore thralat; 

absorption, peripheral neuropathy, muscle pain; kidney damage; 
ingestion, cataract; sensitization dermatitis; increased blood 
skin, eye leukocytes; anemia; cardiac irregularities. 
contact . Incompatible with stroOng oxidizers, ammonia, strong 

alkalis, combustible materials, heat 
Zinc Inhalation 5 mglm3 . Metal fume fever: chills, muscle ache, nausea, fever, 

dry throat, cough: weakness, lassitude: metall:ic taste; 
headache; blurred vision; low back pain; vomiting; 
fatigue; malaise; tightness in chest; dyspnea, rales, 
decreased pulmonary function 

. Incompatible with chlorinated rubber, water 
- 

The following general symptoms may indicate exposure to a hazardous chemical. Personnel will be 
removed from the work site and provided immediate medical attention if the following symptoms occur: 

l Weakness 
l Nausea, headaches, or cramps 
l Irritation of the eyes, nose, or throat 
l Abdominal pain 

4.2 HAZARD COMMUNICATION 

The purpose of hazard communication (Employee Right-to-Know) is to ensure that the hazards of all 
chemicals located at this field project site are transmitted (communicated) according to 29 
CFR 1926.59 to all personnel and subcontractors. Hazard communication will include: 
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ACTIVITY HAZARD ANAL YSIS 

,,.^- -... 4.2.1 Container Labeling 

OHM/IT personnel will ensure that all drums and containers are labeled according to contents. These 
drums and containers will include those from manufacturers and those produced on site by operations. 
All incoming and outgoing labels shall be checked for identity, hazard warning, and name and address of 
responsible party. 

4.2.2 Material Safety Data Sheets IMSDSs) 

There will be an MSDS located on site for each hazardous chemical known to be used on :site. All 
hazardous waste chemical MSDSs are located in Appendix A of the HASP. MSDS’s for chemicals that 
will be brought to the site will be located in the site HAZCOM Notebook. 

4.2.3 Employee Information and Traininp 

Training employees on chemical hazards is accomplished through on ongoing corporate training program. 
Additionally, chemical hazards are communicated to employees through daily safety meetings held at 
OHM/IT field projects and by an initial site orientation program. 

At a minimum, OHM/IT and related subcontractor employees will be instructed on the following: 

An in-depth review of the tank contaminant of concern identified listed in Section 4.1. 
OSHA regulated chemicals and their hazards in the work area 
How to prevent exposure to these hazardous chemicals 
What the company has done to prevent workers’ exposure to these chemicals 
Procedures to follow if they are exposed to these chemicals. 
How to read and interpret labels and MSDSs for hazardous substances found on OHM/IT sites 
Emergency spill procedures 
Proper storage and labeling 

Before any new hazardous chemical is introduced on site, each OHM/IT and related subcontractor 
employee will be given information in the same manner as during the safety class. The site supervisor 
will be responsible for seeing that the MSDS on the new chemical is available for review by on site 
personnel. The information pertinent to the chemical hazards will be communicated to project personnel. 

Morning safety meetings will be held and the hazardous materials used on site will be discussed. 
Attendance is mandatory for all on site employees. 

Refer to Appendix A of the site safety plan to find a list of hazardous chemicals anticipated to be brought 
to the site. 

4.3 PHYSICAL HAZARDS 

To minimize physical hazards, OHM/IT has developed standard safety protocols that will be followed at 
all times. Failure to follow safety protocols will result in removal of an employee from the site and 
appropriate disciplinary actions. 

The SS/SSO will observe the general work practices of each crew member and equipment operator, and 
enforce safe procedures. The crew leaders and SS will inspect Work areas. All hazards will be corrected 
in a timely manner. A variety of physical hazards may be encountered during work activities at this site. 
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ACTIVITY HAZARD ANALYSIS 

---..* Activity Hazard Analyses will be developed for each principal activity and will identify all major hazards 
to which employees may be exposed. Hard hats, safety glasses, and steel-toe safety boots are required in 
all areas of the site. Site-specific hazards and all necessary precautions will be discussed at the daily 
safety meetings. 

Physical hazards include safety and environmental hazards. The following physical hazards may be 
present during project activities: 

l Heat stress 
l Biological hazards (Poison Ivy ,Ticks, Lyme Disease) 
l Manual lifting/back strain 
l Vehicle Traffic 
l Noise 
l Lightening 

Heat stress Prevention procedures will be implemented according to HS400. Personal noise exposures 
will be controlled by instituting the Hearing Conservation Program, according to HS402. 

4.4 LIGHTNING 

The procedures provided below will be used to protect site persomlel from lightning related injuries. 

4.4.1 Training 

A tailgate safety meeting will be conducted to increase awareness to the hazards and prevention of 
lightning related incidents. 

4.4.2 Detection of Liehtning 

The Site Superintendent will be proactive in monitoring conditions that may produce thunderstorms and 
lightning. A daily and weakly weather forecast will be tracked and communicated to site personnel. 
When signs of impending storms, i.e., increasing wind, darkening skies, or lightening appear, local 
weather monitoring will be increased. The National Weather Service (www.nws.noaa.gov/) should be 
consulted frequently. Personnel will be notified when thunderstorms may impact the site. 

The “flash/bang” (f/b) technique of measuring the distance to lightning will be reviewed with all 
personnel. The f/b technique is defined as: for each five seconds from the time of observing the lightning 
flash to hearing the associated thunder, the lightning is one mile away. 

4.4.3 Suspension/Resumption of Activities 

All outside activities will be suspended when a lightning flash is immediately in the area or a f/b of 20 
seconds (4 miles away) is noted. Personnel may continue indoor work activities. Outdoor activities will 
resume when 30 minutes has passed since the last observable f/b is 20 seconds or greater. 

4.4.4 Liphtniw Protection 

--,. 

When notification is given, all outside work activities will stop and personnel will gather in the support 
zone for a head count and further instructions. Indoor work will continue, except for the use of #electrical 
equipment, telephones and computers. When a safe location is not present and personnel are caught by a 
sudden lightning event, employees should seek the lowest possible area, away from large objects which 
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might attract lightning or fall over, e.g., trees, utility poles. The employee should assume a crouching 
position with their head lowered and hands over their ears. AVOID: WATER, HIGH GROUNDS, 
HEAVY EQUIPMENT AND TALL, ISOLATED OBJECTS. 

4.4.5 First Aid 

An employee that is struck by lightning needs immediate assistance. The body will not carry an electrical 
charge, but receives a sever electrical shock and may be burned. Personnel certified in first aid/CPR 
should inspect for shock and burns around fingers, toes, buckles and jewelry. Stay with the injured 
employee until medical help arrives, 

4.5 VEHICLE SAFETY MANAGEMENT 

Motor vehicle incidents are the number one cause of occupational fatalities, accounting for one in three 
deaths. Fifty percent or more of vehicle safety incidents occur while backing up. OHM/IT employees 
involved in the operation and use of OHM/IT and/or leased or rented vehicles will comply with the IT 
Motor Vehicle/Commercial Vehicle Operation and Maintenance Procedures (HSSOOIS 10). OHM/IT 
requires employees to use seat belts at all times when traveling in IT owned or leased/rented vehicles. 
The SS/SSO will develop a parking area plan, including backing vehicles into parking spacles, using 
spotters for backing vehicles and policy mandated vehicle inspections. 

, I=... 

OHM/IT employees are expected to incorporate safe actions and preparations to avoid vehicle accidents 
and personal injury during work and off-hours. Breaks should be planned into lengthy job mobilizations 
and demobilizations, including rotation of drivers at regular intervals. If parking areas are busy or 
crowded and more than one worker is traveling in the same vehicle, one worker should remain outside the 
vehicle as it leaves the parking space to assist the driver with traffic observation. Vehicles traveling 
before dawn and at dusk in rural or wooded areas should be prepared for wildlife, e.g. deer crossing 
roadways. 

OHM/IT employees arriving at work areas should park vehicles away from delivery, heavy equipment 
and vehicle loading/unloading locations to prevent parked vehicles from damage by various deliveries. 
Heavy equipment operators should inspect areas and request vehicles to be moved or spotters used if 
necessary, to maneuver equipment in tight areas. Employees who observe near misses or potential risks 
to parked or moving vehicles must report these to the SS/SSO immediately. 

OHM/IT employees are expected to use the vehicle inspection form and check/test the safety systems on 
the vehicle on a daily basis. Check the following: brakes, mirrors, seat belts, tires, leakage from the 
undercarriage, lights and turn signals. Vehicles with safety deficiencies must be reported immediately 
and not driven until properly repaired. Vehicles running errands from different project sites shaluld have 
telephone numbers of the job site in the vehicle in case calls for assistance are required. 

Because of the different ways alcohol can affect behavior, even in very small amounts, the best and safest 
course is not to drink before driving. At OHM/IT, a driver with blood alcohol concentration (BAC) over 
0.04% is considered to be under the influence and subject to disciplinary action. Personnel involved in 
motor vehicle incidents are subject to drug and alcohol testing. Whenever an employee is convicted or 
pleads no contest to a company related driving under the influence, he/she will be immediately terminated 
in accordance with HSSOO. 
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Weather conditions can have a profound effect on driving. On slippery roads, drive more slowly. Stop 
and turn with care. Keep several car lengths from other vehicles. At speeds in excess of 35 mph, the 
chances of hydroplaning increase with speed. In general, keep back 1 car length for every 10 mph to 
prevent striking the car ahead. 

Vehicles will be operated in accordance with the requirements listed below: 

b 

. 

0 

. 

. 

. 

0 

. 

l 

0 

Seatbelt use is mandatory for all passengers; 
Personnel may not ride in the back of cargo vehicles; 
The driver must make a 360 degree walk around the assigned vehicle prior to vehicle movement; 
A ground guide is used to back up any vehicle; 
Vehicle speed is limited to the posted speed limits for developed roadways, 25 mph maximum on dirt 
roads and 10 mph maximum off-road (based on conditions); 
Vehicle driven in four wheel low and low gear when on dirt roads or off road driving where :;teep 
grades dictate; 
All operators must possess a valid drivers license; 
Fuel or gasoline are not transported inside the passenger compartment; 
No vehicle is left running when unattended; and 
Parking brakes are used when vehicles are parked. 

In the event of a vehicle incident, notify your Site Superintendent immediately and complete all required 
reports. 

4.6 ACTIVITY HAZARD ANALYSES 

Appendix D contains Activity Hazard Analyses (AHA) for primary site tasks. They contain detailed 
information on physical and chemical hazards, and provide control measures for these hazards. The 
AHA’s will be field checked by the SS/SSO on an ongoing basis and revised as necessary. All revisions 
will be communicated to the work crew. 
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5.0 Work and Support Areas 

To prevent migration of contamination from personnel and equipment, work areas will be clearly 
specified as designated below prior to beginning operations. Each work area will be clearly identified 
using signs or physical barriers. 

l Exclusion Zone 
l Contamination Reduction Zone 
l Support Zone 

A log of all personnel visiting, entering or working on the site shall be maintained by the SS/SSO.. 
Visitors will attend a site orientation given by the SS/SSO and sign the HASP. 

The following are standard safe work practices that apply to all site personnel and will be discussed in the 
safety briefing prior to initiating work on the site: 

l Eating, drinking, chewing gum or tobacco, smoking is prohibited in the EZ/CRZs. 

l Hands and face must be washed upon leaving the EZ and before eating, drinking, chewing gum or 
tobacco and smoking. 

l A buddy system will be used. Hand signals will be established to maintain communication. 

l During site operations, each worker will consider himself as a safety backup to his partner. Off-site 
personnel provide emergency assistance. 

l Visual contact will be maintained between buddies on site when performing hazardous duties. 

l All personnel must comply with established safety procedures. Any staff member who does not 
comply with safety policy, as established by the SS, will be immediately dismissed from the site. 

l Proper decontamination procedures must be followed before leaving the site. 

l All employees and visitors must sign in and out of the site. 
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6.0 Protective Equipment 

This section specifies the levels of personal protective equipment (PPE) which are or may be required for 
each principal activity performed at this site. All site personnel must be trained in the use of all PPE 
utilized. The PPE program contained in HS600 will be applied to project activities. 

6.1 ANTICIPATED PROTECTION LEVELS 

The following protection levels have been established for the site work activities. 

Task 

Site mobilization, 
Installation of 
erosion and 
sediment controls, 
Site survey, 
Construction of 
decon pad, 
Backfilling, and 
Site restoration. 

Confirmation 
sampling, 

Excavate, 
segregate, and 
stockpile 
contaminated soils 

Decontamination 
and demolition of 
bio-cell 

Equipment Decon 

General SZ 
Activities 

[nitial PPE Upgrade 
Level PPE Level 

Level D None 

Level D+ 

Level C 

Level D+ 

Level D+ 

Level D 

C 

B 

Level C 

None 

None 

Skin Protection 

Generally none; Some 
clearing activities may 
require Tyvek 
coveralls to prevent 
insect bites/contact 
with poisonous plants 
or if in direct contact 
with contaminated soil 
(i.e. sweeping off the 
sides of the truck) 
Sample gloves, 
goggles/face shield 
when in contact with 
liquid contamination 

Poly-coated tyvek, 
sample inner gloves, 
PVC or Nitrile outer 
gloves, Latex booties 
or robars 
PVC Rain Suit, 
surgical inner gloves, 
PVC or Nitrile outer 
gloves, Robars, splash 
shield attached to hard 
hat, foot and shin 
shields. 

Poly-coated Tyvek, 
inner sample gloves, 
outer nitrile gloves, 
goggles/face shield 
and boot covers 
None 

Respiratory 
Protection 

None 

Upgrade: 
APR 

Initial: APR 
Upgrade: 

SAR 

Initial - Air 
purifying 

:espirator with 
organic vapor 

cartridge. 
Upgrade - 

Supplied air 
respirator 

(SAN 
None 

None 

Other PPE 

Hard-hat, Steel-toe 
work boots, hearing 
protection, leather 
work gloves. 

Hard-hat, Siteel-toe 
work boots, and 
hearing protection 
>85 dBA 

Hard-hat, Steel -toe 
work boots, and 
hearing protection > 
85 dBA 

Hard-hat, Steel -toe 
work boots, and 
hearing protection > 
85 dBA 

Hard-hat, Steel-toe 
work boots, and 
hearing protection 
>85 dBA 

Hard-hat, Steel-toe 
boots, Safety glasses, 
hearing urotection 
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PROTECTIVE EQUIP’ENT 

6.2 PROTECTION LEVEL DESCRIPTIONS 

This section lists the minimum requirements for each protection level. Modification to these 
requirements may have been noted above. 

6.2.1 Level D 

Level D consists of the following: 

l Safety glasses with side shields 
l Hard hat 
l Steel-toed work boots 
l Work clothing as prescribed by weather 

6.2.2 Modified Level D 

Modified Level D consists of the following: 

Safety glasses with side shields 
Hard hat 
Steel-toed work boots 
Tyvek coveralls (for spotter inside the excavation) 
Poly-coated Tyvek (for equipment decontamination) 
Sample gloves 
Nitrile gloves 
Face shield and goggles (when projectiles or splashes pose a hazard) 
Rain gear if necessary 

6.2.3 Level C 

Level C consists of the following: 

l Full-face, air-purifying respirator with appropriate cartridges 
l Hooded Coveralls suited for the contamination involved 
l Hard hat 
l Steel-toed work boots 
l Nitrile, neoprene, latex or PVC overboots 
l Nitrile, neoprene, or PVC gloves over latex sample gloves 
l Wrists and ankles must be taped 

6.3 AIR PURIFYING RESPIRATORS 

A NIOSH approved full-face respirator with appropriate air purifying cartridges will be used for level C 
work. The crew members working in Level C will wear respirators equipped with air-purifying c,artridges 
approved for: organic vapors 4,000 ppm; chlorine gas 10 ppm; hydrogen chloride ~50 ppm; sulfur 
dioxide ~50 ppm; dusts, fumes and mists with a TWA co.05 mg/m’ ; asbestos-containing dusts and mists 
and radionuclides. Cartridges will be thrown away at the end of 8 hours based on Survivair manufacturer 
recommendations. 
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7.0 Decontamhation Procedures 

This section describes the procedures necessary to ensure that both personnel and equipment are free from 
contamination when they leave the work site. 

7.1 PERSONNEL DECONTAMINATION 

7.1.1 Decontamination Procedures 

Level D-t Decontamination 
l Go to end of EZ 
l Remove and discard latex booties 
l Remove outer gloves and discard 
l Cross into CRZ (dirty side of respirator wash area) 
. Remove protective suit (polycoated/regular tyvek) 
l Remove inner sample gloves and discard 
l Wash face and hands 

Level C Decontamination 

1. Go to end of EZ 

2. 
a) Wash outer boots (Tingley or Robars) and stage to let dry; or 

Remove and discard latex booties 
Remove outer gloves and discard 
Remove outer suit (Saranex/polycoated/regular tyvek) 
Remove outer sample gloves and discard 
Cross into CRZ (dirty side of respirator wash area) 
Remove inner suit and discard, (if applicable) 
Remove and wash respirator (4 stages) 
Soap and water solution 
First rinse 
Disinfect respirator (1 cap full of bleach to 1 gallon of water) 
Final rinse 
Hang respirator to dry 
Remove inner sample gloves and discard 
Wash face and hands 
Showers will be mandatory at the end of each shift if airborne levels of site contaminants are ,above 
their respective PELs 

Level B Decontamination (Airline/Egress) 

3. GotoendofEZ 

+-^.__ 

a) Wash outer boots (Tingley or Robars) and stage to let dry; or 
l Remove and discard latex booties 
l Remove outer gloves and discard 
l Cross into CRZ 
l Disconnect airline, remove egress system, and disconnect egress from mask 
l Stage egress bottle for cleaning 
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DECONTAMINATION PROCEDURES 

Remove outer suit 
Remove outer sample gloves and discard 
Move to respirator wash area, and wash egress mask and related hose line 
Soap and water solution 
First rinse 
Disinfect respirator (1 cap full of bleach to 1 gallon of water) 
Final rinse 
Hang egress mask (upside down) and line to dry 
Remove inner sample gloves and discard. 
Wash face and hands 

Level B Decontamination (SCBA) 

4. Move to edge of EZ 

5. Bottle change only 
l Wash boots and gloves 
l Move to edge of EZ and CRZ 
l Remove face mask airline from regulator assembly 
l Allow assistant to change bottle and reconnect face mask airline 
l Return to EZ 
l Wash outer boots and stage to let dry (Tingley or Robars only); or 
l Remove and discard latex booties 

6. Remove and discard outer gloves 

7. Disconnect from SCBA bottle and stage SCBA (NOTE: SCBA mask remains on) 

8. Remove outer suit (Saranex/polycoated/regular tyvek) 

9. Remove outer sample gloves and discard 

10. Cross into CRZ 

11. Remove inner suit (if applicable) 

12. Move to respirator wash area and wash SCBA facepiece and hose line 
l Soap and water solution 
l First rinse 
l Disinfect respirator (1 cap full of bleach to 1 gallon of water) 
l Final rinse 

13. Hang mask to dry 

14. Remove inner sample gloves and discard 

15. Wash face and hands 

7.1.2 Suspected Contamination 

Any employee suspected of sustaining skin contact with chemical materials will first use the emergency 
shower. Following a thorough drenching, the worker will clothing, don clean clothing, and imrnediately 
be taken to the first-aid station. Medical attention will be provided based on the degree of injury. 
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DECONTAMINATION PROCEDURES 

7.1.3 Personal Hwiene 

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. 

7.2 EOUIPMENT DECONTAMINATION 

All contaminated equipment will be decontaminated before leaving the site. Decontamination procedures 
will vary depending upon the contaminant involved, but may include sweeping, wiping, scraping, hosing, 
or steaming the exterior of the equipment. Personnel performing this task will wear the proper PPE as 
prescribed by the SS/SSO. 

7.3 DISPOSAL 

All decontamination liquids and disposable clothing will be treated as contaminated waste unless 
determined otherwise by accepted testing methods. Wastes will be disposed of according to state and 
federal regulations. 

7.4 SUSPECTED CONTAMINATION 

Any employee suspected of sustaining skin contact with chemical materials will remove clothing, shower, 
don clean clothing, and immediately be taken to the first-aid station. Medical attention will be provided 
based on the degree of injury. 

Before any eating, smoking, or drinking, personnel will wash hands, arms, neck and face. 
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8.0 Air Monitoring 

Air monitoring will be conducted in order to characterize personnel exposures and fugitive emissions 
from site contaminants. Principal contaminants of concern are listed in Section 4.0 of this HASP, 

8.1 WORK AREA AIR MONITORING 

Work area air monitoring under TO 0061 will consist of direct reading methods. Air monitoring will be 
conducted during soil excavation activities, demolition, and confirmatory sampling activities. 

8.1.1 Direct Reading: Air Monitoring 

During soil excavation activities, direct reading air monitoring will be performed in the EZ to determine 
exposure to workers. A Mini aerosol monitor (MiniRam), PID, and LEW02 will be used to monitor for 
particulate concentrations, organic vapors, flammable and oxygen deficient atmospheres, and particulate 
concentrations in the breathing zone. A summary of air monitoring information is provided in the table 
below. 

Action Level 

Stop Work/Evaluate 

Stop Work/Evaluate 

demolition and 

8.2 INSTRUMENTATION 

The following is a description of the air monitoring equipment to be used at this site. 

.- 
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AIR MONITORING 

. .-%a- 8.2.1 Photoionization Detector @‘ID) 

8.2.1.1 Type and Operational Aspects 

PID Model PI 1OI or equivalent 
l Principle of Operation 

Ionization potential (IP) - The energy required to remove the outermost electron from a molecule; 
measured in electron volts (eV); characteristic property of a specific chemical. 

Photoionization - Using ultraviolet (UV) light to remove the outermost electron from a molecule. 

Energy of UV light (10.2, 9.5, 11.7 eV) must be equal to or greater than the IP to photoionize the 
molecule. 

Fan or pump is used to draw air into the detector where the contaminants are exposed to an UV light 
source (lamp). 

Ions are collected on a charged plate and produce a current directly proportional to the number of 
ionized molecules; current is amplified and displayed on the meter. 

8.2.1.2 Calibration Method/Frequencies 

The PID Model PI 101 is designed for trace gas analysis in ambient air and is calibrated at HNU with 
certified standards of benzene, vinyl chloride, and isobutylene. Other optional calibrations are available 
(e.g., ammonia, ethylene oxide, H#, etc.). 

IT will use a PID with a 10.2 eV lamp. This lamp has been determined to be most responsive to the 
contaminants on site. Optional probes containing lamps of 9.5 and 11.7 eV is interchangeable in use 
within individual read-out assemblies for different applications. 

The approximate span settings for the probe that would give different readings of the amounts of trace gas 
of a particular species in a sample are based upon the relative photoionization sensitivities of various 
gases twice daily (beginning and end of shift). 

It is recommended that calibration be checked twice each day (beginning and end of shift). The SSO will 
record and log such calibration information into an air monitoring notebook. 

8.2.1.3 Preventative Maintenance 

Maintenance of the PID Model PI 101 consists of cleaning the lamp and ion chamber, and replacement of 
the lamp or other component parts or sub-assemblies. 

8.2.2 Time Aerosol Monitor (Mini Ram Model PDM3 and Model PrlOO Data Ram) 

8.2.2.1 Type And Operational Aspects 

0 Principle of Operation 

Detection of light in the near infrared region back-scattered to a sensor (photovoltaic detector) by 
airborne particulate in a sensing volume 
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AIR MONITORING 

The higher the dust concentration the more back-scattering of light to the sensor, resulting in 
increased readings 

Device calibrated at the factory against an air sampling filter/gravimetric analysis reference method 

8.2.2.2 Calibration Methods/Frequencies 

There is no calibration method or procedure for calibrating the mini-ram monitor. However, it is 
recommended that the mini-ram monitor be re-zeroed once a week. During a zero check, the sampled air 
passes through the purge air filter and dryer to effect a self-cleaning of the optical chamber. 

8.2.2.3 Preventative Maintenance 

Maintenance of the mini-ran consists of replacement of filters and desiccant; battery replacement; and 
cleaning of the optical detection assembly. 

8.2.3 Lower ExDlosive Limit/Oxygen CLEL/O$ Meter 

8.2.3.1 Types and Operational Aspects 

MSA Watchman LEL/02 Meter or equivalent 

8.2.3.2 Principle of Operation 

l Oxygen detector uses an electrochemical sensor; produces a minute electric current proportional to 
the oxygen content. 

l Combustible gas indicators use a combustion chamber containing a filament that ignites flam:mable 
vapors; filament is heated or coated with a catalyst (platinum) to facilitate combustion. 

l Filament is part of a balanced resistor circuit; combustion in the chamber causes the filament 
temperature to increase; results in increased filament resistance. 

l Change in the filament’s resistance causes an imbalance in the circuit proportional to the percent of 
the lower explosive limit (% LEL). 

l Concentrations greater than the LEL and lower than the upper explosive limit (UEL) will read 100% 
LEL; combustible atmosphere present. 

l Concentrations greater than the UEL will read above 100% LEL then return to zero. (NOTE: Some 
devices have catchment mechanisms which will cause the needle to remain at 100% until the meter is 
reset.) This type of response indicates the gas mixture is too rich to burn and is not combustible. The 
danger is that the addition of air to the gas mixture could bring it into the flammable range (less than 
the UEL). 

o Oxygen meter set at the factory to alarm at 19.5% (oxygen deficient atmosphere) combustible gas 
meter set by the user to alarm at 10% LEL. 
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8.2.3.3 Calibration Methods/Frequencies 

Before the calibration of the combustible gas indicator can be checked, the unit must be in operating 
condition. The combustible gas indicator (LEL) is normally calibrated on pentane as being representative 
of the flammability characteristics of most commonly encountered combustible gases. The meter scale is 
calibrated from zero to 100% LEL, which corresponds in actual volume concentrations of 0 to 
approximately 14% pentane in air. A booklet of response curves is supplied with the Watchman Meter. 
These curves may be used to interpret meter readings when sampling combustible gases other than 
pentane. 

It is recommended that calibration be checked before and after using each time. The PSO will record and 
log such calibration information into an air monitoring notebook. The 02 meter is calibrated by adjusting 
the O2 control knob to 20.8% while the meter is operated in a fresh air atmosphere. 

8.2.3.4 Preventative Maintenance 

The primary maintenance of unit is the rechargeable 2.4 volt nickel cadmium battery. Recommended 
charging time is 16 hours. It may be left on charge for longer periods without damaging the battery. The 
battery sometimes will not supply full power capacity after repeated partial use between charging. 
Therefore, it is recommended that the battery be exercised at least once a month by running for eight to 10 
hours and recharged. If the instrument has not been used for 30 days, the battery should be charged prior 
to use. 

8.3 AIR MONITORING LOG 

, ” -‘-‘- 
The SS/SSO will ensure that all air-monitoring data is logged into a monitoring notebook. Data will 
include instrument used, wind direction, work process, etc. The IT CIH and/or HSM may periodically 
review this data. 

8.4 CALIBRATION RJKXJIREMENTS 

The RID will be calibrated daily before and after use. A separate log will be kept detailing date, time, 
span gas, or other standard, and name of person performing the calibration. 

8.5 AIR MONITORING RESULTS 

Air monitoring results will be posted for personnel inspection, and will be discussed during morning 
safety meetings. 

i . . 
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9.0 Emergency Response 

9.1 PRE-EMERGENCY PLANNING 

Prior to engaging in construction/remediation activities at the site, OHM/IT will plan for possible 
emergency situations and have available adequate supplies and manpower to respond. In addiition site 
personnel will receive training during the site orientation concerning proper emergency response 
procedures. 

The following situations would warrant implementation of the Emergency Response and Contingency 
Plan (ERCP): 

Fire/Explosion 

Natural Disaster 

- 
. The potential for human injury exists. 
. The fire could spread on site or off site and possibly ignite other flammable 

materials or cause heat-induced explosions. 
. The use of water and/or chemical fire suppressants couid result in 

contaminated run-off. 
. An imminent danger of explosion exists. 

. A rainstorm exceeds the flash flood level. 

. The facility is in a projected tornado path or a tornado has damaged facility 
property. 

. Severe wind gusts are forecasted or have occurred and have caused damage to 
the facility. 

Medical Emergency l Overexposure to hazardous materials. 
. Trauma injuries (broken bones, severe lacerations/bleeding, burns). 
. Eye/skin contact with hazardous materials. 
. Loss of consciousness. 
. Heat stress (Heat stroke). 
. Heart attack. 
. Respiratory failure. 
. Allergic reaction. 

- 
‘be following measures will be taken to assure the availability of adequate equipment and manpower 

resources: 

l Sufficient equipment and materials will be kept on site and dedicated for emergencies only. The 
inventory will be replenished after each use. 

l On-site emergency responders will be current in regards to training and medical surveillance 
programs. Copies of all applicable certificates will be kept on file for on-site personnel requi:red to 
respond. 
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EMERGENCY RESPONSE 

,_X’.., l It will be the responsibility of the emergency coordinator to brief the on-site response team on 
anticipated hazards at the site. The emergency coordinator shall also be responsible for anticipating 
and requesting equipment that will be needed for response activities. 

l Emergency response activities will be coordinated with the Local Emergency Management Agency ( 
EMA) in compliance with SARA Title III requirements. 

Communications will be established prior to commencement of any activities at the remediation site. 
Communication will be established so that all responders on site have availability to all pertinent 
information to allow them to conduct their activities in a safe and healthful manner, The primary 
communication device will be two-way radios. Air horns may be used to alert personnel of emergency 
conditions. A telephone will be located on site to summon assistance in an emergency. 

9.2 EMERGENCY RECOGNITION AND PREVENTION 

Because unrecognized hazards may result in emergency incidents, it will be the responsibility o:f the Site 
Superintendent/Site Safety Officer, through daily site inspections and employee feedback: (Safety 
Observation Program, daily safety meetings, and Activity Hazard Analyses) to recognize and identify all 
hazards that are found at the site. These may include: 

..d’-- 

Chemical Hazards 

Physical Hazards 

Mechanical Hazards 

Environmental Hazards 

l Materials at the site 
. Materials brought to the site 

. Fire/explosion 
* Slip/trip/fall 
e Excessive noise 

. Pinch points 
0 Vehicle traffic 

0 Electrical Storms 
. High winds 
. Heavy Rain/Snow 
* Temperature Extremes (Heat/Cold Stress) 
* Poisonous Plants/Animals - 

Once a hazard has been recognized, the SS/SSO will take immediate action to prevent the hazard from 
becoming an emergency. This may be accomplished by the following: 

l Daily safety meeting 
l Task-specific training prior to commencement of activity 
l Personal Protective Equipment (PPE) selection/use 
l Written and approved permits for hot work, confined space 
l Following all OHM/IT standard operating procedures 

9.3 ACTIONS 

.-..._ 

This section of the ERCP describes the various roles, responsibilities, and communication procedures that 
will be followed by personnel involved in emergency responses. 
The primary emergency coordinator for this site is the Site Superintendent. In the event an emergency 
occurs and the emergency coordinator is not on site, the SS or the highest-ranking employee on site will 
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EMERGENCY RESPONSE 

,,--, serve as the emergency coordinator until he arrives. The emergency coordinator will determine the nature 
of the emergency and take appropriate action as defined by this ERCP. 

The emergency coordinator will implement the ERCP immediately as required. The decision to 
implement the plan will depend upon whether the actual incident threatens human health or the 
environment. Immediately after being notified of an emergency incident, the emergency coordinator or 
his designee will evaluate the situation to determine the appropriate action. 

9.3.1 Rewonsibilities and Duties 

This section describes the responsibilities and duties assigned to the emergency coordinator. 

It is recognized that the structure of the “Incident Command System” will change as additional response 
organizations are added. OHM/IT will follow procedures as directed by the fire department, LEPC, State 
and Federal Agencies as required. OHM/IT will defer to the local Fire Department chief to assume the 
role of Incident Commander upon arriving on site. Additional on-site personnel may be added to the Site 
Emergency Response Team as required to respond effectively. 

9.3.2 On-Site Emewencv Coordinator Duties 

The on-site emergency coordinator is responsible for implementing and directing the emergency 
procedures. All emergency personnel and their communications will be coordinated through the 
emergency coordinator. Specific duties are as follows: 

l _,-.x 

l 

. 

0 

,r . . 

Identify the source and character of the incident, type and quantity of any release. Assess possible 
hazards to human health or the environment that may result directly from the problem or its control. 

Discontinue operations in the vicinity of the incident if necessary to ensure that fires, explosions, or 
spills do not recur or spread to other parts of the site. 

Notify local Emergency Response Teams if their help is necessary to control the incident. Table 9.1 
provides telephone numbers for emergency assistance. 

Direct on-site personnel to control the incident until, if necessary, outside help arrives. 

Ensure that the building or area where the incident occurred and the surrounding area are eva’cuated 
and shut off possible ignition sources, if appropriate. The Emergency Response Team is responsible 
for directing site personnel such that they avoid the area of the incident and leave emergency control 
procedures unobstructed. 

If fire or explosion is involved, notify facility Fire Department. 

Notify client representative 

Notify OHM/IT Project Manager 

Have protected personnel, in appropriate PPE, on standby for rescue. 
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If the incident may threaten human health or the environment outside of the site, the emergency 
coordinator should immediately determine whether evacuation of area outside of the site may be 
necessary and, if so, notify the Police Department and the Office of Emergency Management. 

When required, notify the National Response Center. The following information should be provided to 
the National Response Center: 

0 Name and telephone number 
l Name and address of facility 
l Time and type of incident 
l Name and quantity of materials involved, if known 
l Extent of injuries 
l Possible hazards to human health or the environment outside of the facility. 

The emergency telephone number for the National Response Center is 800-424-8802. 

If hazardous waste has been released or produced through control of the incident, ensure that: 

l Waste is collected and contained. 

l Containers of waste are removed or isolated from the immediate site of the emergency. 

““S. 
l Treatment or storage of the recovered waste, contaminated soil or surface water, or any other material 

that results from the incident or its control is provided. 

l Ensure that no waste that is incompatible with released material is treated or stored in the facility until 
cleanup procedures are completed. 

l Ensure that all emergency equipment used is decontaminated, recharged, and fit for its intended use 
before operations are resumed. 

9.4 SAFE DISTANCES AND PLACES OF REFUGE 

The emergency coordinator for all activities will be the SS. No single recommendation can be made for 
evacuation or safe distances because of the wide variety of emergencies that could occur. Safe distances 
can only be determined at the time of an emergency based on a combination of site and incident-specific 
criteria. However, the following measures are established to serve as general guidelines. 

In the event of minor hazardous materials releases (small spills of low toxicity), workers in the affected 
area will report initially to the contamination reduction zone. Small spills or leaks (generally less than 55 
gallons) will require initial evacuation of at least 50 feet in all directions to allow for cleanup and to 
prevent exposure. After initial assessment of the extent of the release and potential hazards, the 
emergency coordinator or his designee will determine the specific boundaries for evacuation. 
Appropriate steps such as caution tape, rope, traffic cones, barricades, or personal monitors will be used 
to secure the boundaries. 

,_^ ,--. 
If an incident may threaten the health or safety of the surrounding community, the public will be .informed 
and, if necessary, evacuated from the area. The emergency coordinator, or his designee will inform the 
proper agencies in the event that this is necessary. Telephone numbers are listed in Table 9. I. 
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, “I 

Places of refuge will be established prior to the commencement of activities. These areas must be 
identified for the following incidents: 

l Chemical release 
l Fire/explosion 
l Medical emergency 
l Hazardous weather 

In general, evacuation will be made to the main entrance to the IT/OHM site, unless the emergency 
coordinator determines otherwise. It is the responsibility of the emergency coordinator to determine 
when it is necessary to evacuate personnel to off-site locations. 

In the event of an emergency evacuation, all the employees will gather at the entrance to the she until a 
head count establishes that all are present and accounted for. No one is to leave the site without notifying 
the emergency coordinator. 

9.5 EVACUATION ROUTES AND PROCEDURES 

All emergencies require prompt and deliberate action. In the event of an emergency, it will be necessary 
to follow an established set of procedures. Such established procedures will be followed as closely as 
possible. However, in specific emergency situations, the emergency coordinator may deviate from the 
procedures to provide a more effective plan for bringing the situation under control. The emergency 
coordinator is responsible for determining which situations require site evacuation. 

9.5.1 Evacuation Simals and Routes 

Two-way radio communication and an air horn will be used to notify employees of the necessity to 
evacuate an area or building involved in a release/spill of a hazardous material. The crew Superintendent 
will have a two-way radio. Only the emergency coordinator will initiate total site evacuation, however, in 
his absence, decision to preserve the health and safety of employees will take precedence. 

9.5.2 Evacuation Procedures 

In the event evacuation is necessary, the following actions will be taken: 

l The emergency signal will be activated. 

l No further entry of visitors, contractors, or trucks will be permitted. Vehicle traffic within the site 
will cease in order to allow safe exit of personnel and movement of emergency equipment. 

l Shut off all machinery if safe to do so. 

l ALL on-site personnel, visitors, and contractors in the support zone will assemble at the entrance to 
the site for a head count and await further instruction from the emergency coordinator. 

l ALL persons in the exclusion zone and contamination reduction zone will be accounted for try their 
immediate crew leaders (e.g., foreman). Leaders will determine the safest exits for employees and 
will also choose an alternate exit if the first choice is inaccessible. 
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;,. ..,. , l During exit, the crew leader should try to keep the group together. Immediately upon exit, the crew 
leader will account for all employees in his crew. 

l Upon completion of the head count, the crew leader will provide the information to the emergency 
coordinator. 

l Contract personnel and visitors will also be accounted for. 
l The names of emergency response team members involved will be reported to the emergency spill 

control coordinator. 

l The emergency coordinator or designee will make a final tally of persons. No attempt to find persons 
not accounted for will involve endangering lives of OHM/IT or other employees by re-entry into 
emergency areas. 

In all questions of accountability, immediate crew leaders will be held responsible for those: persons 
reporting to them. Visitors will be the responsibility of those employees they are seeing. Contractors and 
truck drivers are the responsibility of the Site Manager. The security guard will aid in accounting for 
visitors, contractors, and truckers by reference to sign-in sheets available from the guard shack. 

l Personnel will be assigned by the emergency coordinator to be available at the main gate to direct and 
brief emergency responders. 

l Re-entry into the site will be made only after the emergency coordinator gives clearance. At his 
direction, a signal or other notification will be given for re-entry into the facility. 

l Drills will be held periodically to practice all of these procedures and will be treated with the same 
seriousness as an actual emergency. 

9.6 EMERGENCY SPILL RESPONSE PROCEDURES AND EOUIPMENT 

In the event of an emergency involving a hazardous material spill or release, the following general 
procedures will be used for rapid and safe response and control of the situation. Emergency contacts 
found in Table 9.1 provide a quick reference guide to follow in the event of a major spill. 

9.6.1 Notification Procedures 

If an employee discovers a chemical spill or process upset resulting in a vapor or material release, he or 
she will immediately notify the on-site emergency coordinator. 

On-site Emergency Coordinator will obtain information pertaining to the following: 

l The material spilled or released. 
l Location of the release or spillage of hazardous material. 
l An estimate of quantity released and the rate at which it is being released. 
l The direction in which the spill, vapor or smoke release is heading. 
l Any injuries involved. 
l Fire and/or explosion or possibility of these events. 
l The area and materials involved and the intensity of the fire or explosion. 
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This information will help the on-site emergency coordinator to assess the magnitude and potential 

seriousness of the spill or release. 

9.6.2 Procedure for ContainingKollectinp Spills 

The initial response to any spill or discharge will be to protect human health and safety, and then the 
environment. Identification, containment, treatment, and disposal assessment will be the secondary 
response. 

If for some reason a chemical spill is not contained within a dike or sump area, an area of isolation will be 
established around the spill. The size of the area will generally depend on the size of the spill and the 
materials involved. If the spill is large (greater than 55 gallons) and involves a tank or a pipeline: rupture, 
an initial isolation of at least 100 ft. in all directions will be used. Small spills (less than or equal to 55 
gallons) or leaks from a tank or pipe will require evacuation of at least 50 ft. in all directions to allow 
cleanup and repair and to prevent exposure. When any spill occurs, only those persons involved in 
overseeing or performing emergency operations will be allowed within the designated hazard area. If 
possible the area will be roped or otherwise blocked off. 

If an incident may threaten the health or safety of the surrounding community, the public will be informed 
and possibly evacuated from the area. The on-site emergency coordinator will inform the proper agencies 
in the event this is necessary. (Refer to Table 9.1) 

As called for in regulations developed under the Comprehensive Environmental Response Compensation 
Liability Act of 1980 (Superfund), OHM/IT’s practice is to report a spill of a pound or more of any 
hazardous material for which a reportable quantity has not been established and which is listed under the 
Solid Waste Disposal Act, Clean Air Act, Clean Water Act, or TSCA. OHM/IT also follows lthe same 
practice for any substances not listed in the Acts noted above but which can be classified as a hazardous 
waste under RCRA. 

Clean up personnel will take the following measures: 

. 

. 

. 

--.._ 
l 

Make sure all unnecessary persons are removed from the hazard area. 

Put on protective clothing and equipment. 

If a flammable material is involved, remove all ignition sources, and use spark and explosion proof 
equipment for recovery of material. 

Remove all surrounding materials that could be especially reactive with materials in the waste. 
Determine the major components in the waste at the time of the spill. 

If wastes reach a storm sewer, try to dam the outfall by using sand, earth, sandbags, etc. If this is 
done, pump this material out into a temporary holding tank or drums as soon as possible. 

Place all small quantities of recovered liquid wastes (55 gallons or less) and contaminated soil into 
drums for incineration or removal to an approved disposal site. 

Spray the spill area with foam, if available, if volatile emissions may occur. 
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EMERGENCY RESPONSE 

r F-. l Apply appropriate spill control media (e.g. clay, sand, lime, etc.) to absorb discharged liquids. 

l For large spills, establish diking around leading edge of spill using booms, sand, clay or other 
appropriate material. If possible, use diaphragm pump to transfer discharged liquid to drums or 
holding tank. 

9.6.3 Emewency Resuonse Equiument 

The following equipment will be staged in the support zone and throughout the site, as needed, to 
provide for safety and first aid during emergency responses. 

l ABC-type fire extinguisher 
l First-aid kit, industrial size 
l Eyewash/safety shower 
l Emergency signal horn 

9.6.4 Emergency Spill Response Clean-UD Materials and Equipment 

A sufficient supply of appropriate emergency response clean-up and personal protective equiprnent will 
be inventoried and inspected, visually, on a weekly basis. 

The following equipment will be dedicated for spill cleanup: 

, ..- 
l Shovels 
l Sorbent sheets (diapers) for absorbing liquid spills. 
l 55-gallon open-top drums for containerization of waste materials. 

*NOTE: All contaminated soils, absorbent materials, solvents and other materials resulting from 
the clean-up of spilled or discharged substances shall be properly stored, labeled, and 
disposed of off-site. 

9.7 EMERGENCY CONTINGENCY PLAN 

This section of the ERCP details the contingency measures OHM/IT will take to prepare for and respond 
to fires, explosions, spills and releases of hazardous materials, hazardous weather, and medical 
emergencies. 

9.8 MEDICAL EMERGENCY CONTINGENCY MEASURES 

The procedures listed below will be used to respond to medical emergencies. The SS/SSO will contact the 
local hospital and inform them of the site hazards and potential emergency situations. A minimum of two 
First-Aid/CPR trained personnel will be maintained on site. 

9.8.1 Response 

The nearest workers will immediately assist a person who shows signs of medical distress or who is 
involved in an accident. The work crew Superintendent will be summoned. 

-.._ 
The work crew Superintendent will immediately make radio contact with the on-site emergency 
coordinator to alert him of a medical emergency situation. The Superintendent will advise the following 
information: 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA 

9-8 
January 30,200l 



EMERGENCY RESPONSE 

l Location of the victim at the work site 
l Nature of the emergency 
l Whether the victim is conscious 
l Specific conditions contributing to the emergency, if known 

The Emergency Coordinator will notify the Site Safety Officer. The following actions will then be taken 
depending on the severity of the incident: 

Life-Threatening Incident 
If an apparent life-threatening condition exists, the crew Superintendent will inform the emergency 
coordinator by radio, and the local Emergency Response Services (EMS) will be immediately called. An 
on-site person will be appointed who will meet the EMS and have him/her quickly taken to the victim. 
Any injury within the EZ will be evacuated by OHM/IT personnel to a clean area for treatment by (EMS) 
personnel. No one will be able to enter the EZ without showing proof of training, medical surveillance 
and site orientation. 

Non Life-Threatening Incident 
If it is determined that no threat to life is present, the Site Manager will direct the injured person through 
decontamination procedures (see below) appropriate to the nature of the illness or accident. Appropriate 
first aid or medical attention will then be administered. 

*-- 

*NOTE: The area surrounding an accident site must not be disturbed until the scene has been cleared 
by the Site Superintendent. 

Any personnel requiring emergency medical attention will be evacuated from exclusion and 
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise 
aggravate the injury. Personnel will not enter the area to attempt a rescue if their own lives would be 
threatened. The decision whether or not to decontaminate a victim prior to evacuation is base:d on the 
type and severity of the illness or injury and the nature of the contaminant. For some emergency victims, 
immediate decontamination may be an essential part of life-saving first aid. For others, decontamination 
may aggravate the injury or delay life-saving first aid. Decontamination will be performed if it does not 
interfere with essential treatment. 

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 

l If decontamination cannot be performed, observe the following procedures. 

l Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

l Alert emergency and off-site medical personnel to potential contamination, instruct them about 
specific decontamination procedures. 

l Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, with the 
affected person. 
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EMERGEiVCYRESPONSE 

, j.-., All injuries, no matter how small, will be reported to the SS/SSO. An accident/injury/illness report will 
be completely and properly filled out and submitted to the Health and Safety Director/Project CIH, in 
accordance with OHM/IT’s reporting procedures. 

A list of emergency telephone numbers is given in Table 9.1, 

9.8.2 Notification 

The following personnel/agencies will be notified in the event of a medical emergency: 

l Local Fire Department or EMS 
l On-site Emergency Coordinator 
l Workers in the affected areas 
l Client representative 

9.9 FIRE CONTINGENCY MEASURES 

OHM/IT personnel and subcontractors are not trained professional firefighters. Therefore, if there is any 
doubt that a fire can be quickly contained and extinguished, personnel will notify the emergency 
coordinator by radio and vacate the structure or area. The emergency coordinator will immediately notify 
the local Fire Department. 

The following procedures will be used to prevent the possibility of fires and resulting injuries: 

/ ---- 
l Sources of ignition will be kept away from where flammable materials are handled or stored. 

. “No smoking” signs will be conspicuously posted in areas where flammable materials are present. 

l Fire extinguishers will be placed in all areas where a fire hazard may exist. 

l Before workers begin operations in an area the foreman will give instruction on egress procedures and 
assembly points. Egress routes will be posted in work areas and exit points clearly marked. 

9.9.1 Response 

The following procedures will be used in the event of a fire: 

l Anyone who sees a fire will notify his or her Superintendent who will then contact the Emergency 
Coordinator by radio. The emergency coordinator will activate the emergency air horns and contact 
the local Fire Department. 

l When the emergency siren sounds, workers will disconnect electrical equipment in use (if po,ssible) 
and proceed to the nearest fire exit. 

l Work crews will be comprised of pairs of workers (buddy system) who join each other immediately 
after hearing the fire alarm and remain together throughout the emergency. Workers will assemble at 
a predetermined rally point for a head count. 

l When a worker has extinguished a small fire, the emergency coordinator will be notified. 

__ ^. . . 
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9.10 HAZARDOUS WEATHER CONTINGENCY MEASURES 

Operations will not be started or continued when the following hazardous weather conditions are present: 

l Lightning 
l Heavy Rains 
l High Winds 

9.10.1 Response 

l All equipment will be shut down and secured to prevent damage. 

l Personnel will be moved to safe refuge. The emergency coordinator will determine when it is 
necessary to evacuate personnel to off-site locations and will coordinate efforts with fire, police and 
other agencies. 

9.10.2 Notification 

The emergency coordinator will be responsible for assessing hazardous weather conditions and notifying 
personnel of specific contingency measures. Notifications will include: 

l OHM/IT employees and subcontractors 
l Client representative 
l Local Emergency Management Agency 

9.11 SPILL/RELEASE CONTINGENCY MEASURES 
_ I,.“b_ 

In the event of release or spill of a hazardous material the following measures will be taken: 

9.11.1 Response 

Any person observing a spill or release will act to remove and/or protect injured/contaminated persons 
from any life-threatening situation. First aid and/or decontamination procedures will be implemented as 
appropriate. 

First aid will be administered to injured/contaminated personnel. Unsuspecting persons/vehicles will be 
warned of the hazard. All personnel will act to prevent any unsuspecting persons from coming in contact 
with spilled materials by alerting other nearby persons. Attempt to stop the spill at the source, if possible. 
Without taking unnecessary risks, personnel will attempt to stop the spill at the source. This may involve 
activities such as uprighting a drum, closing a valve or temporarily sealing a hole with a plug. 

Utilizing radio communications, the emergency coordinator will be notified of the spill/release, including 
information on material spilled, quantity, personnel injuries and immediate life threatening hazards. 
Notification procedures will be followed to inform on-site personnel and off-site agencies. The 
emergency coordinator will make a rapid assessment of the spill/release and direct confinement, 
containment and control measures. Depending upon the nature of the spill, measures may include: 

._ .., 

l Construction of a temporary containment berm utilizing on-site clay absorbent earth 
l Digging a sump, installing a polyethylene liner and 
l Diverting the spill material into the sump placing drums under the leak to collect the spilling material 

before it flows over the ground 
l Transferring the material from its original container to another container 
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EMERGENCY RESPONSE 

The emergency coordinator will notify the CLIENT REPRESENTATIVE of the spill and steps; taken to 
institute clean up. Emergency response personnel will clean up all spills following the spill clean-up plan 
developed by the emergency coordinator. Supplies necessary to clean up a spill will be immediately 
available on-site. Such items may include, but are not limited to: 

l Shovel, rake 
l Personal safety equipment 
l Steel drums 
l Miscellaneous hand tools 

The major supply of material and equipment will be located in the Support Zone. Smaller suplplies will 
kept at active work locations. The emergency coordinator will inspect the spill site to determine that the 
spill has been cleaned up to the satisfaction of the CLIENT REPRESENTATIVE. If necessary, soil, 
water or air samples may be taken and analyzed to demonstrate the effectiveness of the spill clean-up 
effort. The emergency coordinator will determine the cause of the spill and determine remedial steps to 
ensure that recurrence is prevented. The emergency coordinator will review the cause with the CLIENT 
REPRESENTATIVE and obtain his concurrence with the remedial action plan. 
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10.0 Training Requirements 

All personnel entering the exclusion zone will be trained in the provisions of this site safety plan and be 
required to sign the Site Safety Plan Acknowledgment in Appendix C. 

Site-specific training for activities involved in TO 0061 will include potential site contaminants, Hazard 
Communication as per 29 CFR 1926.59 site physical and environmental hazards, emergency response and 
evacuation procedures, and emergency telephone numbers will be held at the site location by the SS 
before any site work activities begin. Outlines of the orientation for OHM/IT / sub-contract personnel 
and visitors are presented below: 

OHM/IT/SUBCONTRACTORS VISITOR ORIENTATION - 
- 

. HASP sign off . Sign in/out procedures 

. Sign in/out procedures . Review of Site map 

. Site background l Work Zones in progress 

. Chain of command . Hazard Communication 
l Rules and regulations l Emergency plan/signals 
. Hours of work . Training/medical requirements 
. Absences . Zones/areas open to visitors 
. Equipment 
. Emergency Information 
. Emergency signal 
l Gathering point 
. Responsibilities/roles 
. Emergency phone numbers 
. Work Zones 
. Contaminants and Material Safety Data Sheets 

(MSDS) [Hazard Communication Program] 
. Activity Hazard Analysis (AHAs) 
. Forms, site-specific 
. Incident Reporting 
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I I. 0 Medical Surveillance Program 

All OHM/IT personnel participate in a medical and health monitoring program. This program is; initiated 
when the employee starts work with a complete physical and medical history and is continued on a 
regular basis. A listing of OHM/IT’s worker medical profile is shown below. This program was 
developed in conjunction with a consultant toxicologist and IT/OHM’s occupational health physician. 
Other medical consultants are retained when additional expertise is required. 

The medical surveillance program meets the requirements of the OSHA Standard 29 CFR 
1910.120/1926.65(f). 

The following information is provided in the event that medical attention is necessary. 

The IT/OHM Medical Director is: 

Dr. Jerry H. Berke, MD, MPH 
600 West Cumming Park 
Suite 3400 
Woburn, Mass 01801-6350 
(800) 350-858 1 

Non-emergency work related injuries: 

Now Medical Center 
4323 D Indian River Road 
Chesapeake, VA 23325 
(757) 424-4300 (phone) 
(757) 523-0632 (fax) 
Contact: Fred Burt 

The IT/OHM Medical Director and the HSC, CIH or HSM will be immediately notified of any suspected 
exposures to hazardous materials/wastes. 
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APPENDIX A 
MATERIAL SAFETY DATA SHEETS 

(MSDS’S) 

MSDS’S for site contaminants listed in section 3 are included in this section!. A 
listing of chemicals that may be brought to the site are listed below. Copies ojp the 
MSDS for those chemicals listed below will be maintained in the IT site office. 

Materials Brought to the Site: 

Diesel 
Gasoline 
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NIOSH POCKET GUIDE TO CHEMICAL HAZARDS * 
* 

-'%6“,oduceci by: US National Insritute for Occupational Safery and Health * 
ovided by; Canadian Centre for Occupational Health and Safety L 

i=* * * * t t * * e x * t * * * r z f * * * NPG &.z&etee - March 1998 t 

lRE!MICAL NAME : Al.dna 
jyNONyMs : A.hrm.naum 

~~ZIUSA mecal 
ALumurum powder 
Elemental q.l.xnuinnm 

‘As REGISTRY NUMBER : 7429-90-s 
XTTECS NUMBER : BD0330000 
xq','NAERG NUMBERS : 1309 / 170 (pouder, coated) 

1396 138 (powder, uncoaTzed1 
9260 169 (molren) 

:Cox$ RECORD NUMBER : 22 
vrOLECULAR FORMULA : Al 

XLSCRIPTION : Silvery-white, malleable, ductile, odorless metal. 

HIQSH RECOMMENDED EXPOSURE LIMITS (RF-L) 
TXME WEIGHTED AVERAGE (TWA) : 10 log/m3 (total parrlculate) 
TIME WEIGHTED AVERAGE: (TWA) : 5 mg/m3 (respxrabls parciculote) 

3Sm CURRENT PERMKSSIBLE EXPOSURE LXMITS (PEL) 
TXME WEIGHTED AVERAGE (TWA) : 15 mg/tiiS (total pareiculare) 
TIME WEIGHTED AVEZAGE (TWA) ; 5 mg/m3 (resplrable particulate) 

<,-%m 1989 (VACATED) PERMISSIBLE EXPOSURE LIMITS (PELJ 
TIME WEIGHTED AVERAGE {TWA) : 15 mg/m3 (total particulate) 
TIME WESGHTED AVERAGE (TWA) : 5 mg/m3 (respzxable parCicuLare) 

IDLH CONCENTRATION : Not decetrmined yet. 

*** RESPIRATORY PROTECTION *** 

RECOMMENDATIONS FOR RESPIRATOR SELECTION 
To De added later. 

*** PERSONAL PROTECTION AND SANITATION *** 

SKIN PROTECTION : 
No recommendatzon is made specifying the need for personal protective equipment 
for the body. 

EYE PROTECTION : 
No recoxmnendation is made specifyyng the need for eye proteczron. 

SKIN CLEAN-UP : 
No zecommendarion is made spsclfying the need for washrng the substance from 
the skin (either imdiately or ac the end of rhe work shzftl. 

CLOTHING/PPE REMOVAL : 
No recommendaClon is made specifying the need for removing clothing that 
becomes wet or concarmnated. 

CLOTHXNG/PPE CHANGE : 
No recommendation fs made specifying the need for the worker to change clothing 

<It- _ after the workshift. 

*** HmLTH HAZARDS AND FIRST AID **= 
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POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; Skzn and/or eye contact 

, s-1 
“ENTIAZ. SYMPTOMS OF !%PO%Jx : 

Irritation eyes, skin, respiratory sy§C:em 

TA.RGE!T$ ORGANS : 
Eyes, skin, r&spiratory system 

EYES - FIRST AID : 
If this chemical contact:s the eyes, Qmeclxately wash the eyes wi'crh large 
amounc3 of water, occasionally lifting the lower and upper lids. Get medical 
attention immediately. Contact lenses should nor be worn when wr:rklng with 
this chtical. 

INHALATION - FIRST AID : 
If a person breathes large amounts of this chenucal, move the exposed pscsoc to 
fresh air at once. Other measures are usually unnecessary. 

*** PHYSICAL AND CHEMICP\L PROPERTIES *** 

MoEECU= WEXGHT : 27.0 
BOILING POINT 4221 deg F 
FREEZING POINT WLT: 1220 deg F 
SOLUEKCLITY ; Insoluble 
VAPOR PRFSSURE : 0 mn-lHg (approx) 
SPECIFIC GRAVITY 2.70 

FLaSH POINT 
LOWER EXPLOSIVE LIMIT : 
UPPER EXPLOSIVE LIMIT : 
IONIZATION POTENTIAL : 
FLaMMABILITY CLASS : 

Nan applicable. 
NOE applicable. 
Not applicable. 
NQC applicable. 

.““cz Combustible solid, Trnely cjivided dust is easily ignited; mey ca~i explosions, 
KOMPATSBILITXES AND REACTIVITIES : 

Strong oxidizers 6. acids, halogenated hydrocarbons 
NOTE : 

Corrodes in contact with acids h ocher metals. Ignltlon may OCCUJ: if powders 
are mixed with halogens, carbon disulfide, or methyl chlozzde. 

M?3A%JRE!MENT METHOD : 
Particulate filter: Nitric acrd; Flame atomic absorption SPeCCroxeOtxy; NIOSK 
Manual of Analytical Methods [NMAM), 4th ecbtion #TO13 mso #7300, Elements 

*** END OF RECORD **- 
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CHEMICALNAME : anfinrony 
SYNONYMS : Arrp;iwrony lnet:al 

itntimony powder 
Stibium 

CAS REGISTRY NUM3ER : 7440-36-O 
RTECS NUMBER : CC4025000 
DOT/NAERG NUMBERS : 1545 / 157 (inorganic compounds, n.o.s.) 

2871 170 (powder} 
3141 157 ianorganzc liquid CO~~OUIX&, n.o..-;.) 

CCOHS RECORD NUMBER : 36 
MOLECULAR FOWILA. : Sb 

DESCRIPTION : Silver-white, lustrous, hard, brltrle solid; scale-like 
crystals; or a dark-gray, lustrous powder. 

l ** EXPOSURE LIMITS *** 

NXOSH RECOMMENDED EXPOSURE LIMITS (REL) 
NIOSH FtEL*: 
TIME WEIGHTED AVERAGE (TWA) ': 0.4 mg/m3 
INOTE : The REL also applies to other anwny compounds Las Sb! -1 

OSI-iA CI3RRTi!NT PERMISSIBL"r EXPOSURE LIMITS (PEL] 
TIME WEIGHTED AVERAGE (TWA) : 0.5 mg/m3 
[MOTE : The PEL also applies to other at compounds (as Sh!.] 

x*--‘wSHA 1989 (VACATED) PERMISSIBLE EXPOSURE LIMITS (PEL) 
TXME WEIGHTED AVERAGE (TWA) e 0.5 mg/m3 
{NOTE : The PEL also applies to other antimony compounds (as %:.I 

IDLH CONCENTP=TION : 50 mg/m3 (as Sb) 

*** RESPIRATORY PROTECTION *** 

RECOMMENDATIONS FOR FJZSPZRATOR SELECTION 
BASED ON NIOSH AND OSHA PEL 

UP TO 5 mq/m3: 
Any dust and mist respirator sxcepn single-ase and quarter-mask respirators 
(APF = 10). TF NOT present as a fume 
OR ;~ny supplied-air resp&.rator (APF = 10) 

Up TO 12.5 mg/m3: 
any supplied-air resp&trator operated In a continuous-flow mode [;QF = 25) 
cm Any powered, air-purifying rcspiranor wrrh a dust and mist filter (APF = 
25). IF NOT pcesent as a fume 

UP TO 25 mq/m3: 
any al.c-purifying, full-facepiece respirator with a hzgh-efficxeacy particulate 
Tllter (APF = 50) 
OR &qr supplied-air resp1r;aror that has a tight-fitting facepre?.? and 1s 
operated In a connnuous-flow mode (APF = 40) 
OR Any powered, air-purifying respirator with ci tight-fitting f.scepkece and cl 
high-efficiency partsculate filter (APF = 50) 
OR Any self-contained breathing apparatus with a full facepzece (APF = 50) 
CR &y supplied-air respirator with a full. lacepiece (APF = 501 

.-. 

UP TO 50 mgh3: 



Jan-2P-01 11:52am From- T-356 P.06 F-108 
any supplied-air respiraror operated in a pressure-demand ox orhsr 
positive-pressure rttode (APF = 1000) 

----,EMERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS: 
Any self-conrasneci breathing apparatus that has a full facepiece and is 
operated in a pressure-demand or other positive-pressure mode (AFF = 10,000) 
OR Any supplied-a1.c resprrator that has a full faceplece and is operated in a 
pressure-demand ox other posica.ve-pressure mode in combination with an 
auxiliary self-coneained breathing apparatus operated in pressure;-demand or 
orher positive-pressure mode (APF = 10,000) 

ESCAPE: 
Any air-purifying, full-facepiece resprrator with a high-efficiency part&culate 
falter (APF = 50) 
OR Any appropriate escape-type, self-contained breathing appara?:us 

*** PERWNAL PROTECTION AND S;LwITATION *** 

SKIN PROTECTION : 
Wear approprrate personal protective clothing to prevent skin contact. 

EYE PROTECTION : 
Wear appropriaee eye protecrion to prevent eye contact. 

SKIN CLEAN-UP : 
The worker should immediately wash the skin when it becomes conrzminared. 

CLOTHING/PPE REMOVAL : 
Work clothing that becomes wet or significantly conraminated sho?rld be removed 
and replaced. 

CLOTHINWPPE CHANGE : 
Workers whose clothing may have become conraminated should chang+ lnT;o 

,, i.., uncontaminated clochlng before leaving the work premises. 

‘*** HEALTH HAZARDS AND FIRST AfD *** 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; Ingestzion; Skin and/or eye contact 

POTENTIAL SYMPTOMS OF EXPOSURE : 
Irritation eyes, skin, nose, throat, mouth; cough; dizziness; hesdache; nausea,. 
vomiting, cixarrhea; stomach cramps; insomnia; anorexia; unable tc> smell pr0perl.y 

TARGET ORGANS : 
Eyes, skua, respiratory system, cardiovascular system 

EYES - FIRST AID : 
If chL.s Chemical GOInxAocs the eyes, immedLar4.y wash the eyes with large 
amounts of water, occasionally laftrng the lower and upper IIds. Get medical 
accentIon immediately. Contact lenses should not be worn when wxzkmg with 
his chemical. 

SKIN - FIRST AID z 
If this chemical contacts the skila, unmediately wash rhe contaminated ek&n wirh 
soap and water. If this chemucal penetrates the clothing, innw?d~ately remove 
the clothing, wash the skin wirh soap and water, and get medical attenrion 
promptly. 

INWTION - FIRST AID : 
If a person breathes large amounts of this chemical, move the cxoos@d person to 
fresh air az once. If brearhing has stopped, perform mouth-ro-mouth 
resuscithtron. Keep rhe affected person warm and a~ rest. Get .ned+cal 

--. attenzelon as soon as possible. 

iNGESTION - FIRST AID I 
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1f this chemical has been swallowed, get medical attention ixuned~,at:ely. 

*** PHYSICAL AND CHEXICAL PROPERTlES *** 
,' --:'-- 

XCULAR WEIGHT 
-dLING POINT 
FREEZING POINT 
SQLUBILITY 
VAPOR PRESSURE 
SPECIFIC GRAVITY 

: 121.8 
: 2975 deg F 
: MLT: 13.66 deg F 
: Insoluble 
: 0 dg (approx) 
: 6-69 

FLASH P07;N'i' : NOK applicable. 
LOWER EXPLOSIVE LIMIT : Not applicsblr. 
UPPER EXPLOSIVE LIMIT : Not applicable. 
IONIZATXON POTENTIAL : Nor applicable. 
FLAMMABILIT\L CWS : 

Noncombustible Solid in bulk forln, but a moderate explosLon Bazazd in the form 
of dust when expased to flame. 

INCOMPATIl3~LITIES AND REACTIVITIES : 
Strong oxidizers, acids, halogenated acids 

NOTE! : 
stibine is formed when an-q is exposed to nascent (freshly formed) hydrogen. 

MEASUREMENT METBOD : 
Particulate filter; Acrd; Flame atomic abaorptlon spectrometry; NSOSH Manual of 
Analytrcal Method-, 2nd edL.tion: Vol. 4 P&CAM #261 

*** END OF RECORD *** 

--. 



Jan-29-01 11:53am From- T-366 P.06 F-109 
*r*r.Zz*TTPXx~xYz~XX xx*x*********4 ;+i+ 
* NIOSH POCKET GUIDE TO CHEMICAL HAZARDS I 
* c 
* Produced by: US Narlonal fnsc.laac:e for Occuparlonal Safety and Nealth * 
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CHEMICAZ NAME : Arsenic (inorganic coalgoundg, as As) 
SYNONYMS : Arsenic metal: Arsenia 

Oth@r synonyms vary depending upon the specific As 
compound. 

CA5 REGISTRY NlJMESR : 7440-38-2 (merall 
RTECS NuMBRF : CG052500O (metal) 
DOT/NAERG NUMBERS : 1558 / 152 (metal) 

1562 152 (durrc) 
CCOHS RECORD NUMBER : 38 
MOLECULAR FORMULA : As (metal) 

NOTE 

DEXRIPTION 

: OSHA considers nInorganic Arsenic*' 'co mean copper 
acetoarsenite h all inorganx compounds corxainlng arsenkc 
except 
ARSINE. 

: Metal: Silver-gray or tin-white, br;lttle, odorless solid. 

*** EXPOSURE LIMITS *** 

NIOSH RECOMMENDED EXPOSURE LIMITS {REL) 
CEILING EXPOSURE LIMIT (C) : 0.002 nag/m3 15-muuce 
NOTE : See AppendAx A 

OSHA CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
[1910.1018] 
TIPlEZ WEIGHTED AVERAGE (TWA) : 0.010 mg/m3 

3HA I989 (VACATED) PERMISSIBLE EXPOSURE, LIMITS tPEL) 
~1910.10181 
TIME WEIGHTED AmWE (TWA) : 0.010 mg/m3 

IDLH CONCENTR?.TION : Potential NIOSH carcinogen. 
15 mgfm3 (as As)1 

*** RESPIRATORY PROTECTION *** 

RECOMMENDATIONS FOR RESPIRATOR SELECTION 
BASED ON NIOSH REX. 

AT CONCENTRATIONS ABOVE THE NIOSH REL, OR WHERE THERE I3 NO REL, AT ANY 
DETECTABLE CONCENTF@.T~ON: 
Any self-contained breathing apparatus that has a full facepiece and is 
operared In a pressure-demnd or ocher positive-pressure mode (A?F = 10,000~ 
OR Any supplied-a&r respirator that has a full facepiece and as operated In a 
pressure-demand or othet positive-pressure mode in co&ination with an 
auxiliary self-contained breathing apparatus operated in pres%x?-demand or 
other positive-pressure mode (APF = 10,000~ 

ESCAPE: 
hny axr-purifying, full-faceplece respirator (gas mask) with a chin-style, 
front- or back-mounred acld gas canaster having a high-eff&czenc:T particulate 
filter (APF = 50) 
OR ?Xny approprlare escape-type, self-contained breathing apparatus 

*** PERSONAL PROTECTION AND SANITATION **+ 

,’ --SKIN PROTECTXON : 
Wear appropriate personal protective clothing to prevent sk%n co:Zact. 
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EYE PROTECTION : 
Wear appropriate eye protection to prevent eye contact. 

,.&-.*,, 
:N CLEAN-UP : 
The worker should zmmediarely wash the skin when it becomes contaminated./The 
worker should wash daily at the end of each work shift. 

CLOTRING/PPE REMOVAL ; 
Work clochihg chat becomes wet or sfgnif1cantly contaminated sho!lld be removed 
and replaced. 

CLOT#XNG/PPE CHANCE : 
Workers whose clothing may have become contaminated should c-hang: into 
uncontarmnated clothing before leaving the work premises. 

PPE FACILITIES : 
Eyewash fountarns should be provided In areas where there is any posslblllry 
that workers could be exposed to tzhe subsrances; this is irrespective of rhe 
recommendation mvolving the wearing of eye protectum., Fscil&t?.es for qurckly 
drenching the body should be prov;rded withzn the irranediace uork zrea for 
emergency use where there is a possibility of exposure. 

POTENTIAL ROUTES Oi? EXPOSURE : 
Inhalation; Skin absorption; Skin and/or eye conCacC; Ingestion 

POTENTSAL SYMPTOMS OF EXPOSURE : 
Ulceration of nasal septum, demtAt:Is, gastrointestinal disturbances, 
perlph@ral neuropathy, respiratory irritation, hyperpigmentation of skin, 
potential occupational carcinogen 

TARGET ORGAN3 : __.-=-.. LlV@r, kidneys, skin, lungs, lymphatic system 

POTENTIAL OCCUPATIONS CRRCINOGEN : 
lung 6 lymphatic cancer 

EYES - FIRST AID : 
If tbs chemical contacts the eyes, immediately wash the eyes wlrh large 
amounts of water, occasionally lifccing the lower and upper Ilds. Get medical 
attention immediately. Contact lenses should not be worn when working with 
this chemical. 

SKIN - FIRST AID : 
If this chemical contacts the skin, ihunedistrely wash the contami~iated skin witb 
soap and water. If this chemical penecraees the clothing, iamned:!..ately cemave 
the clothing, wash the skan with soap and water, and get medical a~~ent~on 
promptly. 

INHALATION - FIRST AID : 
If a person breathes large awmnts of this chemical, move the eq?o+ed person to 
fresh air at once. If breathing has stopped, perform mouth-to-Mc>uth 
resuscitation. Keep the affected person warm and at rest. Get medical 
attention as SOOR as possible. 

INGESTION - FIRST AID : 
If this chemical has been suallowed, get medical attec'clon immed:!-ately. 

MOLECULAR WEIGHT : 74.9 
BOILING POINT : Sublimes 

----mEZING POINT : MLT: 1135 deq F (Sublimea) 
iOLUBILITY : Insoluble 
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VMOK PUSSUHE 
SPECIFIC GRAVITY 

: U m&q {approx) 

; 5.73 (metal1 

.SLWH POINT : Not applicable. 
ER EXPLOSIVE LIMIT : Not applicable. 

.._.&R EXPLOSIVE LIMIT z Not applicable. 
IONIZATION POTENTIAL : Not applicable. 
FLAMMABILITY CLASS : 

Metal: Noncombustible Solrd &n bulk form, but a slight explosion hazard in the 
form of dust when exposed co flame. 

INCOMPASIBIL~?'~E.s AND REXTIVITIES : 
Strong oxidizers, bromine aasde 

NOTE : 
Hydrogen gas can react with inorganzc arsenic to form the highly eoxlc gas 
arslne. 

M&?iSUREW?N3 METHOD : 
Particulate frlrer; Acid; Hydride generation atonuc absoxptmn s]ectrometry; 
NIOSH Manual of Analytical Methods (NMAM), 4th edltron #7900 Also #?3OO, 
Elements 

*** EXPOSUPE LIMIT APPENDICES *** 

NIOSH REX NOTES 
Appendix A: 
New Policy 
For the past 20 plus yeacs, NDXH has subscribed to a carcinogefi policy 
that was published in 1976 by Edward J. Fairchild, II, Associate Director 
for Cincmnar~ Operations, which Call@d fox "no detectable exposure levels 
for proven carcinugenlc substances" LAnnals of the New York Acad‘%y of 
sciences, 271:200-207, 1976) _ This was in response to a generic OSHA 
rulemaking on carcinogens. Because of advances in science and in 
approaches to risk assessment and risk management, NIOSH has adopted a more 
inclusive polrcy. NIOSH recommended exposure l&mats (RELs) will be based 

/'- on rask evaluations using hunzan or animal health effects data, ar:cl on an 
assessment of what levels can be feasibly achieved by engmeerinq controls 
and measured by analytical tecfsnlques. To the extent feasible, :IXOSH will 
project not only a no-effect: exposure, but also exposure levels &r wh;ich 
there may be residual risks. This poL.icy applies to all workplace hazards, 
including carcinogens, and is responsive to Section 20(a)(3) of -the 
Occupational Safety and Health Act of 1970, which charges NIOSH to I'm - 
.describe exposure levels that are safe for various periods of ernplomnr. 
including but not limited to the exposure levels ac which no employee will 
suffer impaxed health or functlonal c;spetcities or diminished life 
expectancy as a result of his work experience." 

The effect of this new policy will be rhe development, whenever j?osslble, 
of quanc:lc:atlve RELs that are based on human and/or an-1 data, as well as 
on the consideration of technological feaslbslaty for coatrolllng WOXkphCe 
exposures co the PEL. Under the old policy, R.ELs for most carcinogens were 
non-quantitative values labeled "lowest feasible concentration (SFC) -W 
[Note: There are a few except&ons to LFC RELs for carcinogens (.2-g., RELs 
for asbestos, formaldehyde, benzene, and ethylene oxide are quani:Ltan.ive 
values based primarily on analytical limits of dereccion ox tcchllological 
feasibility). ALSO, ~31 1989, NIOSH adopted several quantitative RELs for 
carcinogens from OSHA's perm&ssible exposure limit (PEL) update.] 

&der the new policy, NIOSH will also recommend the complete range of 
respirators (as determined by the NXOSH Respirator Decrsion Logic) for 
carcinogens wrfh quantitat%ve RELs. In this way, respirators will be 
consistently recommended regardless of whether a substance 1s a carcinogen 
or a non-carcinogen. 

.-- old Policy 
In the past, NXOSH identified numerous substances that should be treated as 
pocenrial occupational carcinogens even though OSHA might not have 
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laenrlrleu rnern as such. In detemaniny their CarCinOgenicity, tiI03H used 
the 0s~~ classification outlined in 29 CFR 1990.103, uhlch states In part: 

~ ‘w-.__ Votential occupational carcinogen means any substance, ox combination or 
mixture of substances, which causes an increased incidence of benign and/or 
rnalignanr: neoplasms, or a subsranc1al decrease an rhe latency period 
becmen exposure and onset of neoplasm in hmens or in one or nora 
experimental mammalian species as the res1.111~ of any oral, respiratory or 
dermal exposure, or any orher exposure which results in the indu-talon of 
tumors ar: a site other than the s+te of adminrstrarlon. This deEinic1on 
also includes any substance which is metabolized into one or mor,a potent&al 
occupatronal carcinogens by rnax~~~ls." 
. 
When thresholds for carcinogens that would protect 100 percent of rhe 
popularlon had not been Identified, NIOSH usually recommended that 
occupaclonal exposures to carcinogens be limited to the lowest feasible 
concentration. To ensure maximum protection from carcinogens th:iough -the 
use of respiratory protection, NIOSH also recommended thar only the most 
reliable and protecrlve respirators be used. These respirators include (1) 
a self-conrained breathing apparatus (SCBA) chat has a full faceijrece and 
IS operaced in a positive-pressure mode, or (2) a supplied-ax r.%girator 
that has a full. facspLece and is operated in a pressure-demand 02 other 
positive-pressure mode in combination WLTAA an auxiliary SC&X ope,raced in a 
pressure-demand or other posirrve-pressure mode. 

*** END OF RECORD *** 
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CHEMICAL NAME : c&a&a huatal 
SYNONYMS : Chrome 

c9xmamiusn 
CA.5 REGXSTRY NUMBER : 7440-47-3 
RTECS NUM33ER : G34200000 
CCOHS RECORD NUMBER : 141 
MOLECULAR FOlQXUlA : Cr 

DESCRIPTION : Blue-whate to steel-gray, lusi?rous, brittle. hard, 
odorless solid. 

*** EXPOSURE LIMITS *** 

NIOSB RECOMMENDED EXPOSURE LIMITS (EEL) 
TIME WEIGHTED AVERAGE (TWA) L 0.5 mghtl3 
NOTE : See Appendix C 

OSHA CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (TWA) : lmg/m3 
NOTE : See Appendix C 
[NOTE : The PEL also applies CO insoluble &rorruium~ salts-1 

QSHA 1989 (VACATED) E'EBMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (TWA) : I mg/d 
NOTE : See Appendix C 
[NOTE : The PEL also applies to insoluble cbz&rma SalLS.1 ?.‘ , 

3LH CONCENTAATION : 250 rngh3 (as Cr) 

*** RESPIRATORY PROTECTION *** 

RECOMMENDATIONS FOR RESPTRATOR SELECTION 
BASED ON NlOSH REL 

UP TO 2.5 mg/m3: 
Any dust and mist respirator (APF = 5). Substance reported to ca.Lise eye 
lrriration or damage; requires eye prorectlon 

UP TO 5 Rq/m3: 
Any dust and mist respirator except single-use and quarter-aask respirators 
(X'F = 10). Substance reported to cause eye irritac.ron or damage; requires eye 
pr0cecrion 
OR Any supplred-air respfraror (APF = 10). Substance reported no cause eye 
irrltarion or damage; requires eye protection 

UP TO 12.5 mgh3: 
Any supplied-air respirator operated in a contanuou- --flow mode {XPF = 25). 
substance reported to cause eye irrrtatlon or damage; requires e;~e ptotectlon 
OR Any powered, air-purifying respiranor with a dusr and nust f.Llter (APF = 
25). Substance reported ro cause eye irrrtation or damage; requires eye 
proteccmn 

UP TO 25 mg/m3: 
Any asr-purifying, full-faceplece respirator with a high-effrcrency parclculate 
filter (APF = 50) 
OR Any powered, a&r-purifying respirator wlch a tight-fictrng facepiece and a -.. 
high-efficiency parcicalate filter (APF = 50). Substance reporte.d to cause eye 
irricatron or damage; requires eye protectron 
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OR Any self-contained breathing apparatus Mith a full facepiece (APF = 50) 
OR Any suppIled-air respiraror with a full facepi@c@ (APF = 50) 

Any supplied-air respirator chat has a full facepuzce and is operared In a 
pressure-dentind or other positive-pressure mode (APF = 2000) 

EMERGENCY OR PL?WNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CWDXTIONS; 
any self-contained breathing apparatus that has a full facepiece and is 
operated in a pressure-demand or other positive-pressure mode (APF = 10,000) 
OR Any supplied-air respirator that has a full facepiece and is operated in a 
pressute-demand or onher positive-pressure mode in combination w;ith an 
auxallary -elf-contained breathing apparatus operated in pressure-demand or 
other posltlve-pressure mode (APF = 10,000) 

ESCAPE! : 
Any air-purifying, full-facepiece cesprrator with a h&g&efficierncy particulate 
f&lrer (A??F = 501 
OR Any appropriate escape-type, self-coanalned breathing apparatus 

*** PERS0NXL.t PROTECTION AND SANITATION *** 

SKIN PROTECTION : 
No recorztendation is made specifying the need for personal proceccrve equipment 
for the body. 

EYE PROTECTION : 
NO recommendation ~9 raade specifying she need for eye protection. 

SKIN CLEAN-UP : 
No recommendanion is made specifying rhe need for washing the substance fr;om 
the skin (either irrmredrately or at rhe end of the work shift). 

&LOTHING/ PPE REMOVAL : 
No recommendation is mad@ specifying lshe neecZ for removing cloth::.ng that 
becomes wet or contaminated. 

CLOTHING/PPE CHANGE : 
No rscommendacion IS made spcclfyug the need for the worker do ~:hangE! clothing 
after the workshift. 

**- HEALTH HAZARDS AND FIRST AID a-** 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; Ingestion; Skan and/or eye cwtact 

POTJ3NTI.?U SYMPTOMS OF EXPOSURE : 
Irritation eyes, skin; lung fibfosrs (histologic) 

TARGET ORGANS : 
Eyes, skin, respiratory system 

EYES - FIRST AID : 
If this chemical contacts the eyes, immediately wash the eyes wib large 
amounts of water, occasxonally lifclng the lower and upper lids. Get medxcaf 
attention mmediately. Contact lenses should not be worn when working with 
this chemz Cal. 

SKIN - FIRST AID : 
If tha.s chemical contacts the skin, wash the contatinatrd skin wLth soap and 
water. 

INIGLTAT I ON - FIRST AID : 
_--., If a person breathes large amounti of this chermcal, mcve the ex;sosed person ?:o 

fresh air at once. If breathing has stopped, pezfom mouth-co-bouth 
resuscimtion. Keep the affected person warn and at rest.. Get medical 
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atrenrion as soon as possible. 

INGESTION - FIRST AID : 
I +-----. If thas cheztucal has been swaflowed, get medical attention immediately. 

I** PHYSICAL AND CHEMICAL PROPERTIES kF'* 

MOLECULAR WEIGHT : 
BOXLING POINT 
FREEZING POINT 
SOLUBILITY 
VAPOR PRESSU~ 
SPECIFIC GRArnTY 

FLASH POINT 
LOWER EXPLOSI‘VE LIMIT : 
UPPER EXPLOSIVE LTMXT : 
IONIZATION POTENTIAL. : 
FLAMMABILITY CLASS : 

Noncombustible Sol&d 
heared In a flame. 

52.0 
478% deg F 
MLT: 3452 deg F 
Insoluble 
0 nmHg (approx) 
7.14 

Not applicable. 
NOT: applicable. 
Not applicable. 
Not applicable. 

~zn bu13( form, but finely divided cius~ burns raprdly if 

INCOMPATIBILITIES AND RFACTIVSTIES : 
Strong oxidizers (such as hydrogen peroxide), alkalis 

MEASUREMENT METHOD : 
Particulate filter; Acrd; Flame atomic absospclon spectrorw?try; XIOSH Manual of 
Analytical Methods (NMAM), 4~;h edit&on I#70241 

*** EXPOSURE LIMIT APPENDICES *** 

NIOSH REL NOTES 
Appendix C: The NICE3 REX. (IO-hour TMiW is O.OOl mg Cr(VI)/m3 3531. all 
hexavalent chsdazm ICr(vL)l compounds. NIOSH considers all CrWK) 

(including chrormc acid, rert-butyl chromate, za,nc chromate, and UI--< compormd3 
chromyl chloxsde) to be potential occupational carcinogens. The NIOSH RET. 
(&hour TWA) L.S 0.5 rag Cr/m3 fox ch~ara$um meWil and crhromiur~(II) and 
chraeaiam(III) compounds. 

O$X-f.A PEL NOTES 
Appendix C; The OSIiA PEL is 0.1 mg Cr03/& (ceiling) fez chrom:: acid and 
chromates (incltiding tert-bury1 chromate wlrh a "skin" 
deslgslation and zinc chromate); 0.5 sng Cr/m3 (8-hour TWA) far C&XX&~, soluble 
chromic, chromous salts; and I mg Cr/m3 (a-hour 
TWA) for &.rcrmirrm metal and insolubk sali%%. 

*** END OF RECORD *** 
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CHEMIcAL NFME : copper (dusts and tists, as Cu) 
SYNONYMS : Capper metal dusts 

Copper metal fumes 
CAS REGISTRY NUMBER : 7440-50-8 
RTECS NUMBER : GL5325000 
CCOHS RECORD NUMBER : 150 
MOLLECULAR FORMUIA : cu 

DESCRIPTION : Reddish, lustrcms, malleable, odorless soli:l. 

*** EXPOSURE LIMITS *** 

NIOSH RECO&WiNDED EXPOSURE LIMITS (REL) 
NIOSH REL": 
TIME WEIGHTED AVERaGE (TWA) : 1 mg/m3 
[NOTE : The REL also appllos co other copper compounds (as Cu) except Copper 
fume. 1 

osB& CURRENT PERMrSSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (TWA) : 1 mg/m3 
[NOTE : The PEL also applies ta other copper compounds (as Cu) %?xcept copper 
fume.] 

OsHA 1989 (VACATED) PERMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (TWA) : 1 mq/m3 

/--- fNOTE : The PEL also applies to other copper compounds (as Cu) :?xCepr. Copper 
fume. 3 

IDLH CONCENTRATION : 100 mg/m3 (as Cu) 

*** RESPIRATORY PROTECTION *** 

RECOMMENDATIONS FOR RESPIRATOR SELECTION 
BASED ON NIOSH AND OSHA PEL 

Any dust and mist respirator (AFF = 5) - Substance reported to ca;?se eye 
irritarion ox damage; requires eye protecrum 

UP TO IO mg/m3: 
Any dusts anc3 mist respirator except single-use and quarncer-mask wspiratoss 
(APF = 10). Substance reported to cause eye irritation or damage: requrres eye 
prorecrion. IF NOT present as a fume 
QR Any supplied-air respirator (SF = 10). Substance regorred ta cause eye 
irriracion or damage: requires eye protection 

UP TO 25 mg/m.3: 
any supplied-air respirator opera?zd in a continuous-flow mode (-XFF = 25). 
SubsEance reporred zo cause eye izrimrion or damage; requires eye protection 
OR Arry powered, air-purifying respiracos ulth a dust and misr filter (APF = 
25). S&stance reported to cause eye irritation or damage; requires eye 
protection 

UP TO 50 mg/m3: 
Any air-purifying, full-faceplece respirator winh a high-efficiency particulate 

^I-^ fJ.lD?r (APF = 50) 
OR Any powered, ax-purrfying respirator with a tkghc-fitting facepiece and (a 
high-efficiency particulate fiSten (APF = 50). Substance report& to cause eye 
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irritation or damage; requirras eye protection 
OR Any self-contained breaching apparatus with a full facepiece (APF = 50) 
OR Any supplied-air respirator with a full facepiece (APF = 50) 

,_ --fl 
UP To 100 mg/m3; 
Any supplied-air respxator that has a full facepiece and is ope:::ated in a 
pressure-demand or other positive-pressure mode (APF = 2000) 

FM-FRGFNCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRaTIONS OR IDLfI C(3NDETIONS: 
my self-contained breathing apparatus that has a full facepiece and iu 
operated in a pressure-demand or other posfeive-pressure mode (AE'F = 10,000) 
OR Any supplied-air resprraror that has a full facepiece and is operated in a 
pressure-demand or other posi'cive-pressure moue rn combinatzan wl.th an 
auxxliary self-contained breathing apparatus opezaced in pressures-denmad ox 
other positive-pressure mode (APF = 10,000) 

ESCAPE: 
Any air-purifying, full-facepiece respirator with a high-efficiency parriculate 
filter (APF = 50) 
OR Any appropriate escape-type, self-contained breathing appararus 

*** PERSONAL PROTECTION ANP SANI;TATION *** 

SKIN PROTECTION : 
Wear appropriate personal pxotectivo clothing to prevent skin coxzact. 

EYE PROTECTION : 
Wear appropriate eye protection to prevent eye contact. 

SKIN CLECAN-UP : 
The worker should a.mmediately wash the skin when 1'~ becomes contxninated. 

CCOTBING/PPE REMOVAL : 
,^.,__ Work clothing that becomes wet or siqnificanrly contarmnared should be removed 

and replaced. 

CLOTHING/PPE CHANGE : 
Workers whose clothing nay have become contaminated should chang? inro 
unconrarmnaeed clorhing before leavang the work premises. 

*** HE?QTH H?UXRDS FND FIRST AID *** 

POTJ$NTIAL ROUTES OF EXPOSURE : 
Inhalation; Ingestion; Skin and/or eye contact 

POTENTIAL SYMPTOMS OF E23?OSuRE : 
Irritation eyes, nose, pharynx; nasal septum perforation; metall;:.c taste; 
dermatitis; in animals: lung, liver, kidney damage; anemia 

TARGET ORG?'XS : 
Eyes, skux, respiratory system, liver, kidneys (increase(d) risk with Wilson's 
disease) 

EYES - FIRST AID : 
If this chetical conracrs the eyes, immediately wash Che eyes wizh large 
amounts of water, occasionally lifting the lower and upper l&ds. Get medical 

atr;enr;ion unmedia~ely. Contact lenses should not be worn when warkL.ng with 
this chemical. 

SKIN - FIRST AID : 
If this chemical contacts the skin, promptly wash the contaminatad skin with 
soap and water. If this chemical penetrates the clothing, promptly remove the 
clothing and wash the skin with soap and water. Get medical attmclozx prompCLy. 

--X 
'ZWAIATION - FIRST AID : 

If a person breathes large amounts of this chemical, mave the exposed person ‘CO 
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fresh air ar once. Xf breatrbing has stopped, perform mouth-to-rn;xxh 
rcsusciEaCion. Keep ehe affected person warm and ad rest. Get xledical 
aceention as soon as possibl@. 

,--‘y 

XiTION - FIRST AID : 
If this chermcal has been swallowed, get medical attention immed.iately. 

*** PHYSICZG AND CHEMICAL PROPERTIES *** 

MOLECULAR WEIGHT : 63.5 
BOILXNG POINT : 4703 deg F 
EWZEZING POINT : MLT: 1981 deg F 
SULUBILITY : Insoluble 
VAPOR PRESSURE : 0 mg (approx) 
SPECIFIC GRAVXTY : 8.94 

FLASH POINT : Not applicable. 
LOWER EXPLOSIVb: LIMIT : Not appllcablP. 
UPPER EXPLOSIVE LIMIT i NOC applAc&blo. 
XCNIZhTION POTENTIAL : Not applicable. 
FUJ3MABILITY CLASS : 

Noncombustible Solid in bulk form, but powdered form my ignite. 
INCOMPATIBILITIES AND REACTIVITIES : 

Oxidizers, alkalis, sodium azide, acetylene 

Particulate frlrec; Acid; Flame atcxruc absospt&on spectrometry: .:JrOSH Manual of 
&mlyrical Methods L-1, 4th adxion [#7029] 

*w* END OF RECORD *** 
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CHEMICAL NAME! : tR;rd 
SYNONYMS : k& metal 

Plumbum 
CAS REGISTRY NUMBER : 7439-92-l 
RTECS NUMBER : OF7525000 
CCOHS RECORD NUMBER : 368 
NOLECULAR FORMJLA : Pb 

DESCRXPTION : A heavy, ductile, soft, gray sol&d. 

*** EXPOSURE LIMITS **= 

NIOSIi RECOMNENDED EXPOSURE LIMITS (RELI 
NIOSH REL*; 
TIME WEIGHTED AVERAGE (TWA) : 0.100 mg/m3 
NOTE : See Appendix C 
[NOTE : The REL also applies to other lead compounds (as Pbl.1 

OSHA CURRENT PERMISSIBLE! EXPOSURE LIMITS (P&L) 
[1910.10251 
TIME WEIGHTED AVERAGE (TWA) : 0.050 mg/m3 
NOTE : See Appendix C 
[NOTE : The PEL also applies co acher lead compounds (as PbJ.1 

0SH.A 1989 (VACATED) PERMISSIBLE EXPOSURE LIMITS (PEL) 
[1910.10251 

,.sm .~ TIr4E WEIGHTED AVERAGE (TWA) : 0.050 mg/m3 
NOTE : See Appendix C 
[NOTE : The PEL also appliez to other lead compounds (as Pbj.1 

IDLH CONCENTRATION : 100 mg/m3 (as Pb) 

*** RESPIRATORY PROTECTION *** 

RECOl&lEN~TIONS FOR RESPIRATOR SELECTION 
BASED ON QSHa PEL 

UP TO 0.5 mg/m3: 
Any air-purifying respirator with a high-efficiency partlculace 'rlrer (APF = 
10) 
OR Any supplied-a&r respaEacos- (APF = 101 

UP TO 1.25 mg/m3: 
jzny sUpplled-air respirator operared in a continuous-flow mode (:%PF = 25} 
OR Any powered, air-purifying respirator with a high-efficiency particulate 
filter [APF = 25) 

UP TO 2.5 mg/m3: 
Any air-purifying, full-facepiece respirator wAth a high-efflclency parc&culae.e 
filtrer (APF = 50) 
OR Any supplied-air respirator chat: has a right-fitting facepiece and is 
operated In a continuous-flow mode (APF = 50) 
OR Any powered, air-purlfylng resprrator with a trghr-fittxng facep~ece and a 
high-efflczency parrxculate filter (APF = 50) 
OR Arky self-contaUa@d breathang apparatus with a full faceplece (APF = 50) 
OR ~"y supplied-air respirator with a full facepiece (APF = 50) 

",..., 

UP TO 50 mg/m3: 
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Any supplied-air respirator operated in a pressure--&ma& or cth,-;r 
positive-pressure mode (APF = 1000) 

,_,:.-.,~ UP TO 100 mg/m3 : 
Any supplied-air respirator rhac has a full faceprece and 1s ope_rated in a 
pressure-d@mand or other positive-pressure mode (APF = 2000) 

EMERGENCY OR PLFNNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLfl C<2JDITIONS: 
Any self-contaLned breaxhing appar-atus that has a full facepiece and is 
operated In a pressure-demand or other posirive-pressure mode (A!?F = 10,000) 
OR Any supplied-air respiraror that has a full facepiece and is operated in a 
pressure-demand or orher poslrlve-pressure mode in combination with an 
auxiliary self-contained breathing apparatus operated In pressure-demand or 
ocher posirrve-pressure mode (Ml? = 10,OOOl 

ESCAPE: 
?uay air-purlfyang, full-facepiece respaxator w&th a high-eff&c&ezcy parcLculace 
filter (APF = 50) 
OR Any appropriate escape-typa, self-contained breathing apparaxLs 

*** PERSONAL PROTECTION AND SANITATION *** 

SKIN PROTECTION : 
Wear appropriate personal protective clothing ra prevent sksn co:-ltact. 

EYE PROTECTION : 
Wear appropr2ate eye protrctlon to prevent eye contact. 

SKIN CLESN-UP : 
The worker should wash dally BTZ the end of each work shift. 

CLOTIfINGjPPE REMOVAL : 
work clorhrng that becomes uet or significantly contaminated should be removed 

_.,-m,; and replaced. 

LOTHING/PPE CHTiNGE : 
Workers whose clothing may have become contanunated should change into 
uncontaminated clothing before leaving the work premases. 

.+**j, HEALTH HAZARDS AND FIRST AID *** 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; Ingestion; Skin and/or eye contact 

POTENTIAL SYMPTOMS OF EXPOSURE : 
Weakness, lassitude (weakness, exhaustion), insomnia; facial pal:lor: anorexia, 
weight loss, malnuericion; constipation, abdominal pain, colic; anemia; 
gingival Paad line; tremor; paralysis wrist, ankles; enCephalopa!zhy; kidney 
disease; irritation eyes; hypotension 

TARGET ORGANS : 
Eye=, gastrointestinal tract, central nervous; system, kidneys, b:lood, ginglval 
tissue 

EYES - FIRST AID : 
If this chmucal contacts rhe eyes, immediately uash the eyes with large 
amounCS of uatir, occasionally lifring rhe lower and upper lids. Get medical 
arcention xnmedistely. Coneacr lenses should not be worn when workxng with 
this chemical. 

SKIN - FIRST AID : 
If thus chemical contacts the skin, promptly flush the contatnsna~zed skan with 
soap and water. If this chemical penetrates the clothing, promptly remove the 
clothing and flush the skin uzth uater. If irrirac%on persists after washing,, ,. .""-, 
get medical acL.entlon. 
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CMHAIATION - FIRST AID : 

1f a person breathes large &mounts of this chemical, mov@ the exposed person to 
fresh air at once. If breathing has stopped, perform mouth-to-mcurh 

e'-+ rasuscltation. Keep the affected person warm and at res'c. Get Tr.edicsl 
attention as soon as possibl@. 

INGESTION - FIRST AID : 
If this chexrucal has been swallowed, get medical attention Axnmedrately. 

*** PHYSICAL AND CBBMXCAL PROPERTIES *** 

+KJLECULAR WEIGHT : 207.2 
BOILING POINT : 3164 deg F 
FREEZING POINT : MLT: 621 deg F 
SOLUBILITY : Insoluble 
VAPOR PRESSURE ; 0 mmHg (appgox) 
SPECIFIC GRAVITY : Il. 34 

FLASH POINT : Not applicable. 
LOG7ER EXPLOSIVE LIMIT : Ncx applrcable. 
UPPER EXPLOSIVE LIMIT : Not applicable. 
IONIZATION POTEi'JTIti : Not applicable. 
FLAMMABILfTY CLASS : 

Noncombustible Solid in bulk form. 
INCOMPATIBILITIES AND REACTIVITIES : 

Strong oxkdlzers, hydrogen peroxide, acids 

MEASUREMENT METHOD : 
Particulate filter; Nlicric acid/Hydrogen perox&de; Flame atom&c sksorption 
spectrornetry; NIOSH Manual of Analyrical Methods (NMAM), 4th edlxion f#70821 
iAlso #7105, #73001 

*** EXPOSURE LIMIT APPENDICES *** 
,"-- . 

IOSH REL NOTES 
Appendix C: NIOSH considers "&ad" CO mean metallic lead, lead oxides, and 
lead salts (including organ&c salts such as lead soaps bun excluding J.epd 
arsenate). The NIOSH REL for lead (la-hour TWA) IS 0.100 mq/m3; air 
concentrations should be maIntained so that worker blood lead remains less 
than 0.060 mg Pb/lQD g of whole blood. 

osm PEL NOTES 
.Qp?ndix c: OSHA considers 'Qs&" to mean metallic lead, all inorganic lead 
compounds (Lead oxides and lead salts), and a class 
of organic compoun& called soap-; all orrher &ad compounds are .scluded from 
this definition. The OSHA PEL (8-hour TWA) is 0.050 
mg/m3; other OSHA requirements can be found in 29 CFR 1910.1025. The OSHA PEL 
(8-hour TWA) for lead in "non-ferrous foundries with 
less than 20 employees" is 0.8'75 mg/m3- 

*** END OF RECORD *** 
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XiIIIEMfcAL NAME : McanQanese FLtaupod and 33lnle tars fi) 
3yNONYMS : Manganese metal: Colloidal manganese 

Manganese-55 
Synonyms of other compounds vary depending cqon the 
specific manganese compound. 

=As REGISTRY NUMBER : 7439-96-5 (metal) 
RTECS NUMBER ; 009275000 (metal) 
:cQ#S RmxmD NUMBER : 379 
~OLECU~ F0RMUJ-A : Mn (metal) 

DESCRIPTION : A 1uscrous, brittle, silvery solid. 

*** EXPOSURE LIMITS +** 

NIOSH RECOMMENDED EXPOSURE LIM'ITS (REL) 
NIOSB REI.+: 
TIME WEIGBTED AVERAGE [TWA) : 1 mg/m3 
SHORT TERM EXPOSURE LIMIT (STEL) : 3 mg/rd 
[NOTE : ALSO see specific 1isnings for Manganese cyclopentadienyl rrfcatbonyl, 

Methyl 
cyclopentadienyl manganese tricarbonyl, and Manganese retroxide.2 

OSHA CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
CEILLNG EXPOSURE LIMIT (C) : 5 mg/m3 
[NOTE : Also see specific listings for Manganese cyclopeneadlen!;l tricarbonyl 

," .c"*,+ and Methyl cyclopantadienyl 
manganese tricarbonyl.1 

OSm 1989 (VACATED) PERMISSIBLE EXPOSURE LIMITS (PEL) 
compounds : 
CEILING EXPOSURE LIMIT (C) : 5 mghn3 
Fume: 
TINE WEIGHTED AVERAGE (TWA) : 1 mgm3 
SHORT TERM EXPOSURE LIMIT (STEL) ; 3 mg/m3 
[NOTE : Also see specific listings for Manganese cyclopcntadien:?l 
tricarbonyl, Methyl cyclopentadienyl manganese trzcarbonyl, an4 !@nganese 
telxoxrde. 1 

IDLH CONC~TRATION I 500 mg/m3 (as Mn) 

*** RESPIRaTORY PROTECTION *** 

RECOMMENDATIONS FOR RESPIRATOR SELECTION 
EASED ON NIOSW REL 

UP TO 10 mg/rd: 
Any dust and mist respirarJor except single-use and quarter-mask respirators 
(Am = 101. IF NOT present as a fume 
OR Any supplied-air respirator (APF = 10) 

UP To 25 mg/m3: 
my supplied-air respiranor operaced tn a conrmuous-flow mode (QF E 25) 
OR my powered, air-purifying respirator with a dusr and misn Ellter (APF = 
25) - IF NOT presenr as a fume 

.1x. _, UP TO 50 mg/m3: 
Any air-purifying, full-facepiece respirator with a high-efficiency particulate 
filter (APF = 50) 



Jan-2941 11:58am From- T-356 P.22 F-109 
OR Any supplied-air respiratos that has a tight-fitting facepiers and Lis 
operated in a continuous-flow mode (WF = 501 
OR my powered, a&r-purifymg respirator with a tkqht-fitting faceprece and a 

,+-"high-efficrency particulate filcet (APF = 50) 
JR Any self-contained brearhang apparatus with 21 full facepiece (APF = $0) 
OR Any supplied-air respirator wlnh a full facepiece (APF = 50) 

UP To 500 mg/m3: 
Any supplied-air respirator operated in a pressure-demand or other 
positive-pressure mode (APF = 1000) 

SRGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS; 
Any self-contained breathing apparatu- that has a full facepiece and is 
operated in a pressure-demand or ocher positive-pressure mode (AFF f: 10,OOOJ 
OR Any supplied-air respirator thar has a full faceplece and is operated m a 
pressure-demand or other positive-pressure mode in combsnation with an 
auxiliary self-concazned breathing apparatus operated An pressure-dmnd or 
other positive-pressure mode (APF = 10,000) 

ESCAPE: 
Any air-purifying, full-facepiece respirator with a high-efficiency pakticulate 
filter tAPF = 50) 
OR Any appropriate escape-qpe, self-conramed breathing appararus 

*** PERSONAL PROTECTION AND SANITATTGN *** 

SKIN PROTECTION : 
No recomendarion is made specifying xhe need for personal protec:tive equipment 
for rhe body. 

EYE PROTECTION : 
No recommendation 5s .%xie specifying the need for eye protection 

.--(;,KIN CLEAN-UP : 
No recoxmxendation is made specifying the need for washing tie substance from 
the skin (eAther immedlarely or at: the end of the work shift). 

CLOTHING/PPE REMOVZU : 
No recommendation is made specifyzag the need for removing clotting that 
becomes we-c or contanunated. 

CLOTHING/PPE CHANGE : 
No recommendat+on is mad@ specifying the need for the worker CO -:hange clonhsng 
afzer the workshift. 

*** HEALTH HAZAF2DS AND FIRST AID *** 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; IngeStiOn 

POTENTIAL SYMPTOMS OF EXPOSURE : 
Parkinson ' 5 ; aSrrhem.a, insomnia, mcm~al confusien; metal frrtne ff~e~: dry 
throat, cough, chest tightness, dyspnea (brearhing diff&culty), rales, flu-like 
fever; low-back pa&n; vomiting; malaise (vague feeling of drscomforcf; fatigue; 
kidney damage 

TAEIGET ORGANS : 
Respiratory system, central nervous system, blood, kidneys 

~NHALM'ION - FIRST AID ? 
If a person breathes large amounts of this chemical, m ove the exposed pecson 'co 
fresh air ar once. If breazhing has stopped, perform mouth-to-mxth 
resuscitation. Keep the affected person warm and at rest. Get medical 

_". .." attenc+an as soon as possible. 

INGESTION - FIRST AID : 
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It this chemicai has been swallowed, get medical akten~ion immediately. 

*** PHYSICAL, AND CHEMICAL PROPERTIES *** 
,drm 

ECULAR WEIGHT 
,LING POINT 

FREEZING POINT 
SOLUBILITY 
VAPOR PRESSURE 
SPECIFIC GRaVITY 

: 54.9 
: 3564 deg F 
: NLT: 2271 deg F 
: Insoluble 
: 0 mg (approx) 
: 7.20 tme~al) 

FLASH POINT : Not applicable. 
LOWER EXPLOSIVE LIMIT : Not applicable. 
UPPER EXPLOSIVE LIMIT : Not applicable. 
IONIZATION POTENTIAL : Nor applicable. 
F~ILITY CLASS : 

Metal: Combustible Solid 
INCOMPATIBILITTES AND REACTSVITIES : 

Oxidizers 
NOTE : 

Will ream with water or sream ro produce hydrogen. 

Particulate falter; Acid; DiduccsveZy coupled plasma; NlOSH Manwl of 
Analytical Methods (NMAM), 4th edition #7300, Elements 

*** END OF RECORD *** 

r- . ,.\ 
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CHEMICAL NAME : MerCury compounds lexcepr (organo) alkyls] (as Hg) 
SYNONYMS : Mexcuxy aneta2: COllLoidal mercury 

Metallic mercury 
Quicksilver 
Synonyms of "other" Hg compounds vary depegzhng upon the 
specific compound. 

CAS REGISTRY NlSMBER : 7439-97-6 (metal) 
RTECS NUMBER : OV4550000 (metal) 
DOT/NAERG NUMBERS : 21309 / 172 
CCOHS RECORD NUMBER : 383 
MOLECULAR FORMULA : Hg (metal) 

DESCRIPTION : Metal: Silver-white, heavy, odorless liquid. 
DESCRIPTION NOTE : "Other" Hg compounds include all inorganrc 6 aryl Hg 

compounds except (organo) alkyfs. 

*** EXPOSURE LIMITS *** 

NIOSH RECOMMENDED EXPOSURE LIMITS (REL) 
Hg Vapor: 
TIME WEIGHTED AVERAGE (TWA) 
SKIN PRECAUTLON 
Other: 
CEILING EXPOSURE LIMIT (C) 
SKIN PRECAUTION 

: 0.05 mgh3 
: Potential for skin absorptson. 

: 0.1 mg/m3 
: Pocenrial for skin absorption. 

i *'""'%A CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
CEILING EXPOSURE LIMIT (C) : 0.1 mng/m3 

OSIiA 1989 [VACATED) PERMISSIBLE EXPOSURE LIMITS (PEL) 
Hg Vapor: 
TIME WEIGHTED AVERAGE (TWA) : 0.05 mg/m3 
SKIN PRECAUTION : Potentul for skan absorpr&on* Other 
non-alkyl compounds: 
CEILING EXPOSURE LIMIT {C) : 0.1 mg/m3 
SKIN PRECAUTION : Port?nrlal for skrrn absorpcron. 

IDLE CONCENTRATION : 10 mg/mS (as Hgl 

*** RESPIRATORY PROTECTION *** 

REXOMMENLVhTIONS MR RESPIRATOR SELECTION 
Mercury vapor ; 
BASED ON NLOSH REX 

UP TO 0.5 mg/m3: 
Any chenucal cartridge respirator with cartridge(s) provldmg pxotecc;lon 
against the compound of concern (APF = 10). End of service life indicator 
(ESLII required- 

OR my supplzed-air rcsplrator (APF = 10) 

UP To 1.25 mg/m3: 
Any supplied-air resplraror operated la a continuous-flow mode (..%PF = 25) 
OR Any powered, air-purifying respirator wlch carrridgels) provxirng 
protection againsz: the compound of concern (APF = 25). End of service llf@ 
indicator (ESLI) required. (canister) 

---. 

UP TO 2.5 mg/m3: 
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my chemical cartridge respirator with a 131 facepiece and cartxidgels) 
providing protection against I%? compound of concern (APF = 50). End of service 
life lndxator (ESLI) requued. 

--WY OR Any air-purifying, full-facepiece respirator (gas mask) wrth a ch&n-style, 
front- or back-mounted canister providing protectron against rhe compound of 
concern (APF = 50). End of servrce life indicator (ESLI) required. 
OR Any supplied-air resprraror that has a clghtz-iizxlng faceplece and 1s 
operated In a continuous-flow mode (APF = 50) 
OR Any powered, air-purifying respirarrot wirh a right-fitting f>cepiece and 
cartridge[s) providing protection against the compound of conces.I (APF= 
50)(canisterl 
OR Any self-contained breathing apparatus waeh a full fateplcce (APF = SO) 
OR My supplied-a&r respirator with a full faCepleCe (APF = 50) 

UP TO 10 mg-/m3: 
~,ny supplied-air resplracor operared in a pressure-demand or ochar 
positive-pressure mode (APF = 1000) 

IMERGENCY OR PLANNED ENTRY XWO UNKNOWN CONCENTRATIONS OR IDLH C3NDITIONS: 
Any self-conramed breathing apparatus that has a full faceplece and LS 
operared in a pressure-demand or o=chez positive-pressure mode {APF = 10,000) 
OR Any supplied-air respsrator that has a full facepiece and is opesated zn a 
pressure-demand or other posrcive-pressure mode in combination w.ich an 
auxilaary self-contained breathing apparaws operated In pressur.z-demand OS; 
other positave-pressure mode (APF = 10,000) 

AXQI air-puzrfying, full-facepiece respitaror [gas mask) ulth a cilin-style, 
front- or back-mounted canister providing protection.agalr&t the compound of 
concern (APF = SO) 
OR Any appropriate escape-type , self-contazned breathing apparatus 
Other mercury compounds: 
BASED ON NIOSH AND OSHA. PEL 

._--. 
UP TO 1 xng/m3: 
any &e&Cal cartridge respirator qzth cartridge(s) providFng prstectlon 
againe't: c:he compound of concern (APF = 10). End of service life Lndlcator 
(ESLI) required. 
OR Any supplied-air resp&rator (APF = 10) 

UP TO 2.5 mq/m3: 
Any supplied-air resplraeor operated in a corxinuous-flow mode (.XPF = 25) 
OR Any powered, a&r-purifying respirator with cartridge(s) provMlng 
proteczlan against the compound of cmux?rn (APF = 25). End of service life 
indicator (ESLI) required. (canister) 

UP TO 5 mgh3: 
any chermcal cartridge resprrator with a full facepiece and carrskdge(s) 
providing prorecclon again- =t tie compound of concern (APE = 50). End of se+-v&ce 
life rndicator (ESLI) required. 
OR Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 
front- or back-mounted canister providing protecrlon against the ccn@ound of 
concern (APF = SO). End of tefv~ce life indlcalror (ESLI) required. 
OR Any supplied-air respzrator that has a tight-fitting facepaece and is 
aperated in a continuous-flow mode (APF = 50) 
OR Any powered, air-purifying resparartor with a tight-flttlng facepzece and 
cartridge(s) prowrrding protection against the compound of concern (APF = 
50) (canister) 
OR Any self-contained breathing apparatus with a full facepiece (APF = 50) 
OR Any supplied-arr reepiracor w&th a full faceplece (APF = 50) 

UP TO 10 mg/mJ: 
Any supplied-air respirator operated in a pressure-demand or other 

.-.. positive-pressure mode (APF = 1000) 

EMERGENCY CR PQQWED ENTRY XWO UNKNOWN CONCENTRATIONS OR IDIX? CONDITIONS: 
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any self-contained breathing apparatus that has a full facepicce and is 
operaeed in a pressure-demand or other porrtlve-pressure mode (APF e 10,000) 
QR Any supplied-air respirator char: has a full facepiece and is operated in a 

~~~:~-,,pressul;e-demand or other pos~tlve-pressure mode In comblnatlon with an 
auxiliary self-contained brearhing appararus operared in pressux?demand OL 
other poslczve-pressure mode (APF = 10,000) 

ESCAPE: 
Any arr-purifying, full-facepiece resprraeor (gas mask) wi'ch a &in--style, 
front- or back-mounted canlater prov1dlng protection against the compound of 
concern @.PF = 50) 
OR Any appropriate escape-zyy?e, self-contained breathang apparamzus 

*** PERSONAL PROTECTION rcND S.WITATI~N *** 

SKIN PROTECTION : 
Wear appropriate personal. protective clothing to prevent skin co:ltact. 

EYE PROTECTION : 
No recommendation is made specifying the need for eye protectl.on. 

SKIN CLEAh'-UP : 
The worker should immediately wash the skin when 2~ becomes contaminated. 

CLoTHING/PPE REMO%LL : 
Work clothing that becomes wet or significantly contaminated should be removed 
and replaced. 

CLOTUING/PPE CXANGE : 
Workers whose clothing may have become contaminated should chanqa inzo 
uncontaminated clothing before leavmg rhe work proses. 

*** HEALTH HAZARDS PWD FIRST AID *** 

.-3TENTIAf; ROUTES OF EXPQSURE : 
Inhalation; Skin absorption; Ingestion: .Skln and/or eye conzxx 

POTENTIAL SYMPTOMS OF EXPOSURE : 
Irritation eyes, skin; cough, chest pain, dyspnea (breaching ci~ff~culty), 
kronchitls pneumonitis; trenu?~, snsomnla, irritability, indeclszon, headache, 
farwue, weakness; stomatitis, saliuacaon; gastrointestinal disturbance, 
anorexia, weight loss; proteinuria 

TARGET ORGANS : 
Eyes, skin, respiratory system, central nervous system, kM.neys 

EYES - FIRST AID : 
If this chemical contacts the eyes, xxmediarely wash the eyes wrth large 
amounns of water, occasionally laftlng the lower and upper lrds. Get medical 
accenrrlon immediately. Contact lenses should not be worn when working wlrh 
this chemical. 

SKIN - FIRST AID : 
If this chemical contacts the akin , promptly wash the contaminar.:sd skin with 
soap and water. If this chemical. penetrates the cloehlng, prompi;ly remove th4: 
clothing and wash the skin with soap and water. Get medical attantion promplAy. 

INKXLATION - FIRST AID : 
If a person breaches large amounts of this chemical, move the el:posed person r:o 
fresh asr at once. If bceathrng has stopped, perform mouth-ro-mouth 
resuscitation. Keep the affected person warm and ac test. Get medical 
attention do soon as posklble. 

.I.,INGESTION - FIRST AID : 
If this chemical has been swallowed, get medical attention i.mmed.iarely. 
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++* PHYSICAL AND CHEMrCAL PROPERTIES &** 

MOLECUL&? WElGHT : 200.6 
BOILING POINT : 674 deg F 
"YEZING POINT : -38 deg F 

UEULITY : fnsoluble 
VAPOR PRESSURE : 0.0012 mmHg 
SPECIFZC GrzAVITY : 13.6 (metal) 

FuGH POINT : Not applicable. 
LOWER EXPLOSIVE LIMIT : Not applicable. 
UPPER EXPLOSIVE LIMIT : Not applicable. 
IONIZATION PCfEXCIAL : Unknown for lack of data. 
FLJUWABILITY CLASS : 

Metal: Noncombustibl@ L&quid 
XNCOMPATIBILITIES AND REACTIVITIES : 

Acetylene, ammonia, chlorine dloxtde, azides, calcium (irmlgam formaflon), 
sodmm carbide, lithium, rubidium, copper 

MEAsUR-EME!NT METHOD : 
Hopcallre; &cid; AA cold: NIOSH Manual of Analyc~cal Methods (NEi!%M), 4ch 
edition [#6009, Mezcuryl 

*** END OF RECORD *** 
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Cff~c.AL NAME I silver (metal dust and soluble compounds, as Agl 
SYNONYMS : sliver metal: Argentum 

Synonyms of soluble silver compounds such as Silver 
nitrate (AqNO3) vary depending upon the specific compound, 

CAS REGISTRY NUMBER : 7440-X-4 (metal) 
RTECS NUMBER : VW3500000 (merall 
CCOHS RECORD NUMBER : 557 
MOLECULAR l?'Sl?tdtJ~ : Ag (metal) 

DESCRTPTPc)N : Metal: White, lustrous solid. 

NIOSH RECOMMENDED EXPOSURE L,IMTTS (REL) 
TIME WEIGHTED AVERAGE (T=) : 0.01 mg/m3 

OSHA CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (TWA) : 0.01 mq/m3 

OSHA 1989 (VACATED) PERMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (T’WAI : 0.01 mg/m3 

IDLH CONCENTRATION : 10 mq/m3 (as Ag) 

*** RESPIRATORY PROTECTION *** 

~"-=7!OMMENDATIONS FOR RESPIRATOR SELECTION 
BASED ON NIOSH A?JD OSHA PEL 

UP TO 0.25 mg/m3: 
Any supplied-air respirator operated in a continuous-flow mode (.eF = 25). 
Substance causes eye irricacion or damage; requires eye protection 
OR Any powered, air-purifying respirator with a high-efficiency paaiculane 
filter G-PF = 25) - Substance causes eye irritation or damage; requires eye 
protection 

UP TO 0.5 mg/m3: 
Any air-purifying, full-facepiece respirator with a hrgh-efficiency particulate 
filter (APE' = 50) 
OR Any self-contained breaching apparatus with a full facepiece (APF = 50) 
OR Any supplied-air respirator with a full facepiece (APF = SO) 

UP TO 10 mg/m3: 
Any supplied-air respirator rhat has a full facepiece and is opezared in a 
pressure-demand or other posrrive-pressure mode (APF = 2000) 

EMERGENCY OR PL74NNED ENTRY TNT0 UNKNOWN CONCENTRATIONS OR IDLH CZNDITIONS: 
Any self-contained breachzng apparatus that has a full facepiece and LS 
operated in a pressure-demand or other positive-pressure mode (APF = 10,000) 
OR Any suppl&ed-air respl.rator that has a full facepiece and 1s operated in a 
pressure-demand or ocher positive-pressure mode in combination with an 
auxiliary self-contained breathxng apparatus operated in pressure-demand or 
other positive-pressure mode (APF = 10,000) 

ESCAPE: 
Any air-purifying, full-facepiece respirator wirh a high-efficiency particulalce 

'-'"- filter (APF = 50) 
OR Any appropriate escape-Cype, self-contained breathing apparhcus 
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*** PERSONAL PROTECTION AND SANITATION *** 

SKIN PROTECTION : 
"g wear appropriate personal pxotectxve clothing to prevent skin con'tact. 

,.iZ PROTECTION : 
Wear appropriate eye protection to prevent eye contact. 

SKIN CLEAN-U?? : 
The worker should ammediately wash the skin when it becomes contaminated. 

CLOTHING/PPE REMOVAL : 
Work clothing that becomes wet or significantly contaminated sbolrld be removed 
and replaced. (AgN03) 

CLOTHING/PPE CHANGE : 
Workers whose clothing may have become contaminated should change into 
uncontaminated clothing before leaving the work premises. 

PPE FACILITIES : 
Eyewash fountains should be provided m areas where there is any possibility 
chat workers could be exposed to the substances; this is irrespecclve of the 
recommendation involving the wearing of eye procectron. 

*** I-G?.ALTH KAZARRS AND FIRST AID *** 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; Ingestzon; Skin and/or eye contact 

PoTEN'rIAL SYMPTOMS OF EKPOSURE : 
Blue-gray eyes, nasal septum, throat, skin; irritation, ulcerati<m skin; 
gastxo&ntcstinal disturbance 

~~~+RGE!T OR@dS : 
Nasal septum, z&in, eyes 

EYES - FIRST AID : 
If this chemical contacts the eyes, w&Lately wash the eyes wiGh large 
amounts of water, occasionally lift:inq the lower and upper lids. Get medical 
attention imxnediacoly. Contact lenses should no'c be worn when wa$cking with 
this chemical. 

SKIN - FIRST AID : 
If this chemical contacts the skin, flush the contamthaced skin x~th water- 
mere there is evidence of skin irzitatlon, get medical attentioil. 

INHAIA'XON - FIRST AID : 
If a person breathes large amounts of this chemical , move the eqosed person to 
fresh air at once. If breathing has stopped, perform mouth-to-mourh 
resuscitation. Keep the affected person warm and a't rest. Get medical 
attention as soon as possible. 

INGESTSON - FIRST AID : 
If this chemical has been swallowed, get me&Cal attention immediately. 

*** PHYSICAL AND CHEMICAI. PROPERTIES *** 

MOLECULAR WEIGHT 
BOILING POINT 
FREEZING POINT 
SOLUBILITY 
VAPOR PRESSURE 
SPECSFIC GRAVITY 
..xI 

P.93 POINT 

z 107.9 
: 3632 dcg F 
: Mm: 1761 deg F 
: Insoluble 
: 0 mmHg (approx) 
: 10.49 (metal) 

: Not applxable. 
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LOWER EXPLOSIVE LIMIT ; Not applicable. 
UPPER EXPLOSIVE LIMIT : Nor applicable. 
IONIZATION POTENTIAL : Not applicable. 
FI.AMMABILITY CLAXS : 

/--- Merals Noncombusr2ble Sol&d, but flammable in form of dust or poi&er. 
.DMFATIBILIT'LES AND REACTMTIES : 
Acetylene, ammonia, hydrogen peroxide, bromoazide, chlorine trlfluoride, 
ethyleneimine, oxalzc acid, tastarw acid 

MJSXVREM-ENT METHOD : 
Particulate frlrer; Acid; Inductively coupled plasma; NIOSH Manual of 
Analytic& Methods (NM&M), 4th editIon [#7300, Elements] 

*** END OF RECORD *** 
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* * * **t**Ctt)***~****~*tft*)***2f)t)tt 

* NSOSH POCKET GUIDE TO CHEMICAL HAZAIu3S * 
f * 
%&Produced bv: US Nat;Lonal Institute for Occupational Safew and He&lth * 

1 

rovided b;: Canadian cenrre for Occuparlonal Health and safety * 
*********t * * * * * * * * * * * NPG daskette - March 1998 n 

C.?+!j REGISTRY NUMBER 
RTECS NmBER 
DOT/NAERG NUMEERS 
CCOHS RECORD NUMBER 
MOLECUISJ1 FORMULA 

DESCRIPTION 

2,4,6-Trinitrotohaeme 
l-Methyl-2,46-trinirrobenene 
TNT 
Trirriereeoluene 
symlCrini+rotolr 
Trinitrotoluol 
118-96-7 
xu0175000 
1356 / 113 (wet) 
641 
cH3C6H2(N02)3 

colorless co pale-yellow, odorless solid or crushed flakes. 

*** EXPOSURE LIMITS *** 

NIOSH RECOMMENDED EXPOSURE LIMITS (REL) 
TIME WEIGHTED AVERAGE (TWA) ? 0.5 mg/m3 
SKIN PREC.WTION : Potential for skin absorpt&on 

OSHA CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVER&GE (TWA) : 1.5 mg/m3 
SKIN PRECAUTIOM : Potential for skin absorption 

O.S#', 1989 (VACATED) PEFWISSI5LE EXPOSURE LIMITS (PEL) 
TIMYE KfElGHTED AVERAGE (WA) : 0.5 mg/m3 

' .--, SKIN PRECALTTION : Potential for skin absorption. 

XDLH CONCENTRATION : 500 mg/*3 

*=* RESPIRATORY PROTECTION *** 

REcO~DATIONS FOR RESPIRATOR SELECTION 
BASED ON NIGSH PEL 

UP TO 5 mglm3: 
Any supplied-air resp;rrator (APF = 10). Substance reported to cause eye 
irritation Or damage: requires eye protection 

Up TO 12.5 mg/m3: 
by supplied-air respirator operated in a continuous-flow mode (KPF = 25). 
Substance repQzK& to cause eye irrinarlon Or damage; requires qe prOteCtiOn 

UP TO 25 mghi3: 
Any self-contained breathing apparaws with a full facepiece (AZ?? = 50) 
OR Any supplied-air respirator with a full fac@piece (APF = 50) 

UP TO 500 mg/mZJ: 
Any supplIed-air renparator that has a full facepiece and is Opel-ated in a 
pressure-demand or ocher posxtive-pressure mode (APF = 2000) 

EMERGENCY OR PLWNED ENTRY INTO UNKNOWN CONCENTRATIONS OR IRLH CXJNDITIONS: 
Any self-contained breathing apparatus that has a full faceplece and is 
operated in a pressure-demand or other positive-pressure mode (APF = lU,OOO) 
OR Any supplied-air respiranot that has a full facepiece and rs operated rn a 

, .^--v pressure-demarxl or orhcr positive-pressure mode in combinaCkon with an 
auxiliary self-contained breathing apparatus operared in presaur--dand OL 
other posit&v@-pressure mode (ZV?F = 10,000) 
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ESCAPE: 
Any air-purifying, full-facepiece respirator (gas mask) with a chin-style, 

'+ront-- or back--mounted organic vapor canaster having a high-efficzncy 
articulate filter (APF = 50) 

OR Ahy appropriate escape-type, self-contained breathing apparatus 

*** PERSONAL PROTECTION AND SANITATION *** 

WIN PROTECTION : 
Wear appropriate personal protect:lve clorhing to prevent skin contact. 

7YE PROTECTION : 
Wear appropriate eye protection to prevent eye conracr. 

SKIN CLW-UP : 
The worker should immediately wash the skin when ;le becomes connatinated./The 
worker should wash daily ar: the end of each work shift. 

'LClTHING/PPE R.FMOVAL ; 
Work clothing that becomes wet or significantly contdnated should be removed 
srnd replaced. 

CLOTHING/PPE CHANGE : 
Workers whose clocking may have become cohuaminated should change into 
uncontaminated clorrhinq before leaving the work premises. 

*f* HEALTH WARDS AplD FIRST AID *** 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation; Skin absorption; Ingesricm; Skin and/or eye contact 

pOTENTIAL SYMPTOMS OF EXPOSURE : 
A-,Irrrit skin, mucous membrane ; liver damage, jauntice; CyanOsi.5; sneezing; 

Tough, sore throat; peripheral neuzopathy, muscle pain; kidney cic;mage; 
cataract; sensitization dermazicrs; leukocytosis (increased blood leukocytes); 
anemia; cardiac irregular/irregulaEit~es 

TARGET ORGANS : 
Eyes, skin, respirarrory system, blood, livez, cardiovascular system, centr-srf 
nervous system, kidneys 

EYES - FIRST AID : 
If rhrs chemical contacts the eyes, immediately wash the eyes wi.ch large 
amounts of water, occasionally lifting the lower and upper lids. Get medical 
attention izanediately. Contact lenses should not be worn when wc,cking wiuh 
this chemical. 

SKIN - FIR!ST AII] : 
If this chemical contacts the skin, promptly wash the contaminattd skin with 
soap and water. If this chacal peneurarres the clochmg, promptly remove the 
clothing and wash the skin wzth soap and wdne~. Get medical atrenrion promptly. 

INHiUATION - FIRST AID : 
If a person breathes large amounts of this chemical , move the exi>osed person to 
fresh a&r at once. If breathing has stopped, perform mourh-to-mouth 
resusciration. Keep the affected person warm and at reft. Get medical 
attention as soon as possible. 

INGESTION - FIRST AID : 
rf th&s chemical has been swallowed, get medical attention immedlatcly. 

*** PHYSICAL AND CHEMICAL PROPERTIES *** 
-._. 

,EcULAR WEIGHT 
_.JILSNG POTNT 

: 227.1 
: 464 deg F (Explodes1 
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FREEZING POINT 
SOLUBILITY 
VA??OR PRESSURE 

CIFIC GRAVXTY 

; MLT: 176 deg F 
: sol(77 deg F): 0.01 percent 
- 0.0002 rmnfig 
i 1.65 

3H POINT 
LOWER JZXPLQSIVE LIMIT 

: Unknown for lack of data. (Explodes) 
: unknown for lack of data. 

UPPER EXPLOSXVE LIMIT 2 Unknown for lack of ciaca. 
IONIZATION POTE!NTI:E\T. : 10.59 ev 
JXAMMABILITY CLASS : 

Contblxst~ble Solid (Class A ExplOs1V@~ 
INCOMPATIBILITIES AND REACTTVXTIES : 

Strong oxidizers, ammonia, strong alkalis, combustible mter&als. heat 
NOTE : 

Rapid heacfng w1l.l result in detonation. 

MEXXREMF.NT METHOD 5 
Tenax Gas chromtography tube; Acetone; Gas chromarography wz'.h thermaJ- 
energy analyzer dececrion with explaszves package; OSHA Analytical Methods 
mnual, 1990 edition #44 

'*** END OF RECORD *** 
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* NIOSH POCKET GUIDE TO CHEMICAL =AmS * 
* * 
* Produced by: US National Instrtute for Occuparlonal Safety and Health * 

-+-rovided by: Canadian Centre for Occupational Health and Safety * 
~*ttt****tt********** NPG diskette - March 1998 * 

CHJSfICAL NAME : Zinc oxide 
SYNONYMS : Zmc peroxade 
CAS REGISTRY NUMBER : 1314-13-2 
RTECS NUMBER : 284810000 
POT/NAERG NUMBERS : 1516 / 143 
CCOHS RECORD NUMBER : 675 
MOLECULAR FORMULA ! ZnO 

DESCRIPTION : White, odorless solid. 

*** EXPOSURE LIMITS *** 

NIOSH RECOMMENDED EXPOSURE LIKCTS (REL) 
Dust: 
TIME WEIGHTED AvERA'S {TWA) : 5 mqvms 
CEILING EXPOSURE LIMIT (C) : 15 mg/m3 
Fume: 
TIME WEIGHTED AVERAGE (TWA) : 5 mg/m3 
SHORT TERM EXPOSURE LZMIT (STEL) : 10 mgh3 

OSHA CURRENT PERMISSIBLE EXPOSURE LIMITS (PEL) 
TIME WEIGHTED AVERAGE (TWA) : 5 mg/m3 (fume) 
TIME WEIGHTED AVERAGE (TWA) : 15 mg/m3 (total dust) 
TIME WEIGHTED AVERAGE (TWA) : 5 mg/m3 (resp dUSd) 

OSHA 1989 (VACATED} PERMISSIBLE EXPOSURE LIMITS (PEL) 
"e--._ TIME WEIGHTED AVERAGE (TWA) - 5 mg/m3 (fume) 

SIlORT TERM EXPOSURE LIMIT (STEL1 5 10 mg/m3 (fume) 
TIME WEIGHTED AVERAGE (TWA) : 10 nlgm3 (total dust) 
TIME WEIGHTED AVERAGE (TWA) : 5 zag/m3 (resp dust) 

IDLH CONCENTRATION : 500 mg/m3 

*** RESPIRATORY PROTECTION *** 

RECOMMENDATIONS FOR RESPIRATOR SELECTION 
BASED QN NIOSH AND OSHA PEL 

UP TO 50 mg/d: 
Any dust, mist, and fume respxator {APE' = 10) 
OR Any supplied-air respxator (APF = 101 

UP TO 125 mg/m3: 
&y suppl&ed-air respxrator operated In a contmuous-flow mode (APF = 25) 
OR Any powe=d, air-purifying respizaror with a dust, mist, and furee filrez 
(APF = 25) 

UP TO 250 n,g/mS: 
Any air-puz&fying, full-facepiece respxxaror with a high-efficie.acy parczcnlace 
filter (APF = 50) 
OR Any supplied-air respirator that has a cighr-flttrng facepiece and le 
operated XI-I a continuous--flow mode (APF = 50) 
OR Any pOWeKed, air-purifying respxator with a Light-fitting facepiece and a 
high-efficiency particulate fdt@r (APF = 501 
OR Any self-concafned breathing appararrus with a full facepiece {APF = 50) 
OR Any supplied-air respirator wlrh a full facepiece (APF = 50) 

._,--; 
UP TO 500 mg/m3: 
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any supplied-a&r respirator operated in a pressure-demand or ozhfr 
positive-pressure mbde (APF = I.0001 

"‘?MERGENCY OR PLANNED ENTRY INTO UNKNOWN CONCENTRaTIONS OR IDLH C(,NDITIONS: 
ny self-contained breathing apparatus that has a full facepiece and 1s 

operated in a pressure-demand or other pos~czve-pressure mode (AI"F = 10,000) 
OR Any supplied-air respirator r;hat has a full facepiece and 1s operated in a 
pressure-demand or other positive-pressure mode in combination wa.rh an 
auxilLary self-conralned breathing appaxatus operared in pressure-demand or 
other posztlve-pressure mode (APF = 10,QOQ) 

ESCAPE: 
Any air-purifying, full-facepiece respirator with a high-efficieulcy part&cul.ate 
filter (APF = 50) 
OR Any appropr>ate escape-type, self-contained breathing apparat.us 

*** PERSONAL PROTECTION AND SANITATION *** 

SKIN PROTECTION : 
No recommendar~on is made speclfylng the need for personal procecrive equipment 
for rhe body. 

EYE PROTECTION i 
No recommendation is made specifysng the need for eye protection. 

SKIN CLEAN-UP : 
No recommendation 1s made specifylnq Che need for washmg the zuhstance from 
the skin (either immediately 0c at the end of the work shifcl. 

CLOTHING/PPE REXOVAZ : 
NO recommendation 16 made specifying the need for removing clothing rrhalr 
becomes wet or contaminated. 

c&OTKING/PPE CHANGE : _I' 
No recommendation is made specifying the need for the worker co :zhange clothing 
after the workshift. 

*'kw HEALTH HAZARDS AND FIRST AID *IT* 

POTENTIAL ROUTES OF EXPOSURE : 
Inhalation 

POTEMTIAL SYMPTOMS OF EXPOSURE : 
Metal fume fever: chills, muscle ache, nausea, fever, dry throat; cough; 
weakness, lassitude (ueakness, exhaustion); metallic rasre; headache; blurred 
vision; low back pain; vomiting; fatigue: malarse (vague feeling of 
discomfort); r&ghtness chest; dyspnea (breathing difficulty), rales, decreased 
pulmonary funct20n 

TARGET ORGANS : 
Respiratory sy6Z:em 

INHALATION - FIRST AID : 
If a person breathes lgirge amount of this cherucal, move the exposed person to 
fresh air an once. If breathing has stopped, perform mouth-to-mouth 
resuscitation. Keep the affected person warm and aT: rest. Get nedicsl 
accention as soon as possible. 

v** PHYSIC!XL AND CHEMICAL PROPERTIES *** 

MOLECULAR WEIGHT : al.4 
BOILING POINT Unknown for lack of data. 
FREEZING POINT MLT: 3587 deg F 

,.-L$OLUBILITY Sol(64 deg F): 0.0004 percent 
POR PRESSURE ; 0 mmHg (approx) 

,'ECIFIC GRAVITY 5.61 
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ETAASH POINT : Not applxable. 
LOWER EXPLOSIVE LIMIT : Not applicable. 
$JBER EXPLOSIVE LIMIT : Nor applicable. 

1ZATION POTENTIAL : Nor applxable. 
.&fA.l3ILITY CLASS : 
Noncambustlble Solid 

INCOMPATIBlLITIES PSJD REACTIVITIES : 
Chlorinated rubber (at 419 deg F), water 

NOTE : 
Slowly decomposed by water. 

MEASUREMENT METHOD : 
Particulate f2.lrcr; none; X-ray diffraction spectrometry; NIOSH &!anual of 
Analytical Methods {NMPiM), 4th edition #7502 

*** END OF RECORD *** 

. 



APPENDIXB 
SPECIFIC HEALTHAND SAFETY 

PROCEDURES 

, --._ 

NOTE: IT health and safety procedures that will be utilized daring the project are listed 
below. 

HS020 
HS021 
HS05 1 
HS060 
HS106 
HSO60 
HS300 
HS303 
HS307 
HS400 
HS402 
HS600 
HS60 1 
HS800 

Accident Prevention Program: Reporting Investigation and Review 
Accident Prevention Program: Management Safety Reviews 
Tailgate Safety Meeting 
Hazard Communication Program 
First Aid Kits 
Hazard Communication Program 
Confined Spaces 
Pressurized Water Cleaning and Cutting Equipment 
Excavation and Trenching 
Working in Hot Environments 
Hearing Conservation Program 
Personal Protection Program 
Respiratory Protection Program 
Motor Vehicle Operation: General Requirements 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA January 30,E 



APPENDIX C 
SAFETY PLAN AC.0 WLEDGEMENT 

WORKER ACKNOWLEDGEMENT TO HEALTH-AND-SAFETY PLAN 

I HAVE READ THE TO 0061 SITE-SAFETY PLAN AND RELATE APPENDICES 
AND FULLY UNDERSTAND ITS CONTENTS. 

Name Date 

=l 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA January 30, 



APPENDIX D 
ACTIVITY HAZARD ANALYSES 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA January 3(,, 



;ite Setup 

4RD ANALYSIS FO 

Potential Hazards 

Ilips, Trips, Falls 

ipills 

llectrical Shock 

Iandling Heavy 
jbjects 

l Clear walkways work areas of equipment, tools, vegetation, 
excavated material and debris 

Mark, identify, or barricade other obstructions 

Clean up spills before initiating maintenance . 
. 
- 
. 

. 

. 

. 
l 

. 

. 

. 

. 

. 

Review maintenance procedures for safety practices 

De-energize or shut off utility lines at their source before work 
begins 
Use double insulated or properly grounded electric power- 
operated tools 
Provide an equipment-grounding conductor program or employ 

ground-fault circuit interrupters 
Use qualified electricians to hook up electrical circuits 
Inspect all extension cords daily for structural integrity, ground 
continuity, and damaged insulation 

Cover or elevate electric wire or flexible cord passing through 
work areas to protect from damage 

Keep all plugs and receptacles out of water 
Use approved water-proof, weather-proof type if exposure to 

moisture is likely 
Inspect all electrical power circuits prior to commencing work 
Follow IT procedure HS3 15 - Control of Hazardous Energy 
Sources 

: MOBILIZATION/SITE SETUP 

Critical Safety Practices 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 lb. Maximum per person 

manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move 

large, awkward loads 
l Avoid carrying heavy objects above shoulder level 
. Warm up muscles before engaging in manua! !it?ing 

‘ersonaf Protective 
3otliing and 
equipment 

2ockout/Tagout Devices 

- 

Monitol 
Devices 

Voltage 
Iic Trac 



1CTIVITY HAZARD ANALYSIS FOR MOBILIZATION/SITE SETUP 

Potential Hazards Critical Safety Practices 

reater than 85 dBA over an S-hour work period) 
pt verbal communication in high noise 

Isolate equipment swing areas 
Make eye contact with operators before approaching equipment 
Understand and review hand signals 
Follow hand signals of ground workers for equipment 
manipulation when placing/loading equipment into bucket. 
Step away from equipment when bucket adjustments are made 

pt verbal communication in high noise 

Safety glasses, and steel 
l Barricade or enclose the work areas 
l Restrict entry to the work areas to authorized personnel during 

work activities 
l Wear hard hats, safety glasses with side shields, and steel-toe 

safety boots at all times 
l Follow FDOT roadway and traffic design standards manual 

Personnel will perform all work tasks and remain inside 
barriered work zones 

l Spotters to be utilized as necessary I 



ACTIVITY HAZARD ANALYSIS FOR MOBILIZATION/SITE SETUP 

Task Personal Protective 
Monitoring 

Breakdown Potential Hazards Critical Safety Practices 
Clothing and 
Equipment 

Devices 

Mobilization/ Pinch Points l Review equipment adjustment procedures, identify pinch Leather gloves 

Site Setup points 

(continued) l Isolate/block pinch points to limit motion when inserting pins, 
fasteners, closing tackles 

Bums associated with l Identify heavy objects for loading that may have hot surfaces 
loading/unloading l Allow objects to cool or cover hot surfaces with non- 
equipment on trucks combustible material to protect workers from burns 
Ladders l Inspect ladders before use for mud buildup on treads 

l Clean mud from boots before climbing on ladders 
l Follow the three point of contact rule 

High/Low Ambient l Monitor for Heat Stress in accordance with IT Health and 
Temperature Safety Procedures HS400, HS401 

l Provide fluids to prevent worker dehydration 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

l Vehicles l Daily equipment inspections as per manufacturers requirements l Review AHA with all task personnel 
l Hand tools l Inspection of all emergency equipment (i.e. first aid kits, fire l Review Site Specific Safety and 
l Ladders extinguishers) Occupational Health Program 
l Forklift/Hand carts l Review operations/safety manuals for all 

equipment utilized 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: sso: Date: 



ACTIVITY HAZARD ANALYSIS FOR CLEARING AND GRUBBING 

Personal Protective 
Task Clothing and Monitoring 
Breakdown Potential Hazards Critical Safety Practices Equipment Devices 

Clearing, Struck By/ Against l Make eye contact with operators before approaching equipment Hard hat, safety 
Grubbing Heavy Equipment l Understand and review hand signals glasses, Steel toe 

work boots 

Heavy lifting l Use proper lifting techniques. Lifts greater than 60 pounds require 
assistance or mechanical equipment. 

l Consider the size, shape, and weight of the object to be lifted. 
Two persons must lift an object if it cannot be lifted safely alone 
(e.g., greater than 60 lbs). 

l The hands and the object should be free of dirt or grease that could 
prevent a firm grip. 

l Gloves must be used, and the object inspected for metal slivers, 
jagged edges, burrs, rough or slippery surfaces. 

l Fingers must be kept away from points that could crush or pinch 
them, especially when putting an object down. 

. Feet must be placed far enough apart for balance. The footing 
should be solid and the intended pathway should be clear. 

. The load should be kept as low as possible, close to the body with 
the knees bent. 

. To lift the load, grip firmly and lift with the legs, keeping the back 
as straight as possible. 

l A worker should not carry a load that he or she cannot see around 
or over. 

l When putting an object down, the stance and position are identical 
to that for lifting; the legs are bent at the knees, and the back is 
straight as the object is lowered. 

Slips, Trips, Falls l Clear walkways, work areas of equipment, tools, vegetation, and 
debris 

* Clean mud and grease llVlll J VuI vVVcD VULVl V I,,Vu,,clllg Frr\m x1,-.1,+. l.r.nt” h,afcwD mnlln+Llm 

equipment and watch for slippery/unstable ground when 



ACTIVITY HAZARD ANALYSIS FOR CLEARING AND GRUBBING 

Personal Protective 
Task Clothing and Monitoring 
Breakdown Potential Hazards Critical Safety Practices Equipment Devices 

dismounting equipment. 
Clearing and Eye Injuries l Wear face shield, goggles when operating powered clearing I Full face shield/ 
Grubbing grubbing equipment guard, goggles 
(Continued) 

Insect/ Snake Bites l Review injury potential and types of snakes with workers Tyvek coveralls, duct 
l Avoid insect nests areas, likely habitats of snakes outside work tape bottom of 

areas coveralls to boots in 
l Emphasize The Buddy System where such injury potential exists areas with possible 

and use insect repellant and wear PPE to protect against sting/bite insect/animal contact 
injuries. 

Contact Dermatitis l Wear PPE to avoid skin contact with contaminated soil, plants, or Tyvek coveralls, duct 
other skin irritants tape bottom of 

. Identify and review poisonous plants with workers coveralls to boots if 
l Apply protective cream/lotion to exposed skin to prevent poison possibility of contact 

ivy or similar reactions with poisonous plants 

Operations of l Wear eye, face, hand & hearing protection when operating power 
power clearing clearing equipment 

Face shield/guard, 

tools (brush saws, l Shut-off / idle power tools walking between work areas 
goggles, cloth gloves, 

weed wackers) . Store flammable liquids in well ventilated areas, away from work 
ear plugs, Steel toe 

areas 
work boots 

l Shut off equipment during re-fueling 
l Prohibit smoking while operating clearing equipment 
l Provide ABC (or equivalent) fire extinguishers for all work 

High Noise Levels l Use hearing protection when exposed to excessive noise levels Ear plugs Sound Level 
(greater than 85 dBA over an S-hour work period) Meter 

. Do not attempt verbal communication in high noise backgrounds 

High/Low Ambient l Monitor for Heat/Cold stress in accordance with IT H&S 



‘\ 
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ACTIVITY HAZARD ANALYSIS FOR CLEARING AND GRUBBING 

Breakdown Potential Hazards 

l Avoid walking on machine tracks whenever possible; clean tracks 
for safe walking/working surfaces 

l Observe track surfaces when walking, move cautiously on uneven, 

l Avoid sudden awkward motions (pulling/jerking fuel hoses) 
Adverse weather l Monitor weather forecast 
conditions: . shut down operations should severe weather conditions exist 

-Lightning 

-High winds 

-Driving rain 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

l Excavator and/or dozer l Daily equipment inspections as per manufacturers requirements l Review AHA with all task personnel 

. Brush hog l Inspect all safety equipment (i.e. fire extinguishers, first aid kits l Review Site Specific Safety and 

0 Power clearing tools and eye washes) Occupational Health Program 

(Brush saws, weed wakers) l Review operations/safety manuals for all 
equipment utilized 

l Review potential hazardous plants and 
insects/animals 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: sso: Date: 



ACTIVITY HAZA 

Task Breakdown 

Tree Felling; 
Chippers, Chain 
saws 

D ANALYSIS FOR TR 

Potential Hazards 

Fires 

Slips, Trips, Falls Slips, Trips, Falls 

Struck By/ Against Struck By/ Against 
Heavy Equipment, Heavy Equipment, 
Falling Objects, Flying Falling Objects, Flying 
Debris Debris 

Critical Safety Practices 

l Eliminate sources of ignition from the work area 
l Prohibit Smoking 
l Provide ABC (or equivalent) fue extinguishers for all 

flammable storage areas, powered cutting equipment re- 
fueling areas, fuel powered generators and compressors 

l Store flammable liquids in well ventilated areas 
l Prohibit storage, transfer of flammable liquids in plastic 

containers 
l Enforce use of approved flammable liquid safety cans 
l Store combustible materials away from flammables 
l Allow chainsaw to cool off before re-fueling 
l Prohibit chainsaw startup in re-fueling areas 
l Inspect chain saw fuel cup and hose for leaks 

l Clear walkways, work areas of equipment, tools, 
vegetation, excavated material, and debris 

l Mark, identify, or barricade other obstructions 
l Ensure safe footing before starting/operating chainsaws 
l Remove cut wood from immediate work area 

E FELLING, CHIPPERS AND CHAINSAWS 

Personal Protective 
Clothing and 
Equipment 

Portable fne 
extinguishers 

Monitoring 
Devices 

. Wear face protection to avoid facial injury from flying 
debris 

l Verify trees/branches will not foul overhead utility lines 
. Isolate equipment operation, tree felling areas (2 tree 

lengths) 
l Make eye contact with (chain saw) operators before 

approaching 
l Inspect tree for dead, broken limbs before cutting 
l Prohibit cutting overhead, above shoulder height 
l Understand and review hand signals 

Hard hat, safety goggles 
and face shield/guard, 
steel toe work boots, 
leather gloves 



ACTIVITY HAZA 

Task Breakdown 

Tree Felling; 
Chippers, - 
Chainsaws 
(continued) 

D ANALYSIS FOR TE 

Potential Hazards 

Operation of chippers 

Cuts, Lacerations, 
Punctures 

Caught in/between 

Kickback 

E FELLING, CHIPPERS AND CHAINSAWS 

Critical Safety Practices 

l Identify/clear retreat path before beginning saw cuts 

l Lockout/tag-out/de-energize chippers before clearing/ 
maintenance 

l Identify staging area for debris 
l Keep chipper approach free of ground debris 
l Follow all manufacturers instructions for operation of 

power tools 

Wear cut resistant work gloves when the possibility of 
cuts, lacerations, punctures or other injury may be caused 
by sharp edges or protruding objects 
Prohibit handling, touching chain blade while chain saw 

is operating 
Test/inspect chain brake, chain guards before each days 
use 

Follow proper startup procedures 
Prohibit drop start of chain saw 
Maintain all hand and power tools in a safe condition 
Keep guards in place during use 
Carry saw with blade pointing behind 

l 

. 

. 

Prohibit standing on, straddling logs while ground cutting 
Stand uphill while ground cutting 
Start relieving cuts on compression side of log first, then 

make bucking cut on tension side 
Prohibit workers from holding logs while being cut 

Stop saw motor to remove saw if pinched 

Maintain both hands on chain saw while cutting 
Notch cuts before through-cutting of trunks/limbs 

Personal Protective 
Clothing and 
Equipment 

Ear plugs/muffs 

Leather gloves, Chain 
saw chaps 

Chain saw chaps 

Monitoring 
Devices 

Sound Level 
Meter 



ACTIVITY HAZARD ANALYSIS FOR TREE FELLING, CHIPPERS AND CHAINSAWS 

Personal Protective 
Clothing and Monitoring 

Task Breakdown Potential Hazards Critical Safety Practices Equipment Devices 

l Prohibit cutting of limbs/logs in piles 

Tree Felling; Kickback (Continued) l Avoid cutting actions that may pinch the chain blade 

Chippers, l Idle or shut down chain saw when walking any distance 
Chainsaws l Operate chain saws only at full power when cutting 
(continued) l Prohibit chain saw use for shrubs or brush 

l Position yourself on the inside of tree bends 
l Make slow cuts of two inches on tensioned limbs/trees 

until it starts to break 
* Prohibit use of defective chainsaws 

Burns . Wear proper PPE for protection from hot motor parts, Leather gloves 
muffler 

l Keep muffler/hot parts away from body while walking 
l Shut off equipment during refueling 

Handling Heavy 
Objects 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 lb. Maximum per person 

manual lifting) 
l Use heavy equipment (320) to move logs and brush 

Insect Bites l Review injury potential and types of snakes with workers Tyvek coveralls, duct 
l Avoid insect nests areas, likely habitats outside work tape bottom of coveralls 

areas to boots in areas with 
* Emphasize The Buddy System where such injury possible insect/animal 

potential exists contact 

l Use insect repellant, wear PPE to protect against 
sting/bite injuries. 

Contact Dermatitis l Wear PPE to avoid skin contact with contaminated soil, Tyvek coveralls, duct 
plants, or other skin irritants tape bottom of coveralls 

. Identify and review poisonous plants with workers to boots when the is a 

l Apply protective cream/lotion to exposed skin to prevent 
p0ssibiiity of poisonous 



ACTIVITY HAZARD ANALYSIS FOR TREE FELLING, CHIPPERS AND CHAINSAWS 

Task Breakdown Potential Hazards Critical Safety Practices 

poison ivy or similar reactions 

Tree Felling; High Noise Levels l Use hearing protection when exposed to excessive noise 
Chippers, levels (greater than 85 dBA over an S-hour work period) 
Chainsaws l Assess noise level with sound level meter if possibility 
(Continued) exists that level may exceed 85 dBA TWA 

. Do not attempt verbal communication in high noise 
backgrounds 

High/Low Ambient 0 Monitor for Heat stress in accordance with OHM/IT 
Temperature Health and Safety Procedures # HS400, HS40 1 

l Provide fluids to prevent worker dehydration 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS 

l Excavator/Dozer . Daily equipment inspections as per manufacturers 
l Chipper requirements 

l Chainsaws . Inspect all slings, chokers, and chains for damaged links, 
l Slings, chokers, chains frayed or ripped fabric, and frayed wire rope. 

Personal Protective 
Clothing and Monitoring 
Equipment Devices 

plants 

Ear plugs/muffs Sound Level 
Meter 

TRAINING REQUIREMENTS 

l Review AHA with all task personnel 
l Review operations/safety manuals for all 

equipment utilized 
l Review potential hazardous plants and 

insects/animals 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: Date: 



ACTIVITY HAZARD ANALYSIS FOR EROSION CONTROL INSTALLATION 

Personal Protective 
Clothing and Monitoring 

Task Breakdown Potential Hazards Critical Safety Practices Equipment Devices 

Silt Fence Slips, Trips, Falls l Clear walkways, work areas of equipment, tools and 
Installation debris 

l Mark, identify, or barricade other obstructions 

Handling Heavy l Observe proper lifting techniques 
Objects l Obey sensible lifting limits 

(60 lb. Maximum per person manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) 

to move large, awkward loads 

Allergic Reaction . Review allergy hazards with work crew Tyvek coveralls, duct 
. Identify workers with allergies tape bottom of coveralls 

l Review work assignments PPE upgrades to boots; latex gloves 

. Identify and review poisonous plants with workers within cotton gloves, if 

l Provide workers proper skin protection to prevent skin required 

allergic reaction from exposure to hay, contaminated 
soil, plants, or other skin irritants 

Struck-by Hand Tools, l Hold stakes in place with tongs, vice-pliers or other Leather gloves, face 
Flying Debris remote grasping tools shield/guard and goggles 

l Wear safety goggles when using sledge hammer, 
hatchet, maul or axe 

Sharp Objects l Wear cut resistant work gloves when the possibility of Leather gloves 
lacerations or other injury may be caused by sharp 
edges or objects 

l Maintain all hand and power tools in a safe condition 
and keep guards in place during use 



ACTIVITY HAZARD ANALYSIS FOR EROSION CONTROL INSTALLATION 

Task Breakdown 

Silt fence 
installation 
(continued) 

Potential Hazards 

High Noise Levels 

Personal Protective 
Clothing and Monitoring 

Critical Safety Practices Equipment Devices 

l Use hearing protection when exposed to excessive Ear plugs Sound Level 
noise levels (greater than 85 dBA over an S-hour work Meter 
period) 

l Assess noise level with sound level meter if 
possibility exists that level may exceed 85dBA TWA 

High/Low Ambient 
Temperature 

EQUIPMENT REQUIRED 
l Fencing 
l Ditch witch 

l Do not attempt verbal communication in high noise 
backgrounds 

l Monitor for Heat stress in accordance with IT Health 
and Safety Procedures # HS400,HS401 

l Provide fluids to prevent worker dehydration 

INSPECTION REQUIREMENTS 
l Daily equipment inspections as per manufacturers 

requirements 
l Inspection of all emergency equipment (i.e. first aid 

kits, fire extinguishers) 

TRAINING REQUIREMENTS 
l Review AHA with all task personnel 
l Review operations/safety manuals for all 

equipment utilized 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: sso: Date: 



ACTIVITY HAZARD ANALYSIS FOR SITE SURVEY ACTIVITIES 

Task Breakdown Potential Hazards Hazard Control Measures Personal Protective Air Monitoring 
Equipment Devices 

Survey of Site Struck By/Against Motor X Use reflective warning vests worn when exposed to vehicular Hard hat, safety glasses 
Vehicles/ Operating traffic 
Equipment X Isolate potential equipment swing areas 

X Avoid/isolate survey activities in high traffic areas, 
warehouse ship/receive areas 

X Make eye contact with vehicle operators before 
approaching/crossing high traffic areas 

X Understand and review hand signals 
X Emphasize The Buddy System where injury potential exists 

Slips, Trips, Falls X Clear walkways, work areas of equipment and tools 
X Mark, identify, or barricade other obstructions 

Handling Heavy Objects X Observe proper lifting techniques 
X Obey sensible lifting limits (60 lb. maximum per person 

manual lifting) 
X Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

Sharp Objects X Wear cut resistant work gloves when the possibility of Leather gloves, 
lacerations or other injury may be caused by sharp edges or reinforced palms 
objects 

X Maintain all hand and power tools in a safe condition 
X Keep guards in place during use 
X Close doors, windows on heavy equipment to prevent injuries 

from tree branches and other vegetation 

Insect/ Animal Bites X Review injury potential with workers Tyvek coveralls, duct 
X Avoid insect nests areas, habitats outside work areas tape bottom of coveralls 
X Emphasize The Buddy System where such injury potential to boots or latex boot 

exists covers 

X Use insect repellant to protect against sting injuries 



ACTIVITY HAZARD ANALYSIS FOR SITE SURVEY ACTIVITIES 

Task Breakdown Potential Hazards Hazard Control Measures Personal Protective Air Monitoring 
Equipment Devices 

Contact Dermatitis X Wear long sleeveshirts /trousers to avoid skin contact with Tyvek coveralls, duct 
plants or other skin irritants tape bottom of coveralls 

X Identify and review poisonous plants with workers to boots or latex boot 
X Avoid unnecessary clearing of plant/vegetation areas covers 
X Cover vegetation with plastic(visqueen) where survey 

position raises exposure potential 

High/Low Ambient X Monitor for Heat/Cold stress in accordance with OHM 
Temperature Health and Safety Procedures # 3-4,3-5 

X Provide fluids to prevent worker dehydration 

EQUIPMENT REQUIRED INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

l Filed Survey Equipment l Daily equipment inspections as per manufacturers requirements l Review AHA with all task personnel 
l Inspection of all emergency equipment (i.e. first aid kits, fire l Review Site Specific Safety and 

extinguishers) Occupational Health Program 
l Review operations/safety manuals for all 

equipment utilized 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: sso: Date: 



ACTIVITY HAZP 

Task Breakdown 

Decon PAD 
Construction 

D ANALYSIS FOR DE 

Potential Hazards 

Struck by/ Against 
Heavy Equipment, 
Protruding Objects 

Handling Heavy 
Objects 

Slips, Trips, Falls 

Inhalation and Contact 
with Dusts and 
Part&dates, Contact 
Dermatitis 

N PAD CONSTRUCTION 

Critical Safety Practices 

X Wear reflective warning vests when exposed to 
vehicular traffic 

X Avoid equipment swing areas 
X Make eye contact with operators before approaching 

equipment 

Personal Protective 
Clothing and 
Equipment 

Warning vests, Hard 
hat, goggles, face 
shield, Steel-toe work 
boots 

X Barricade or enclose the work area 
X Restrict entry to the work area to authorized personnel 

during paving activities 
X Understand and review hand signals 

X Observe proper lifting techniques 
X Obey sensible lifting limits (60 lb. maximum per 

person manual lifting) 
X Use mechanical lifting equipment (hand carts, trucks) 

to move large, awkward loads 

X Clear walkways, work areas of equipment, tools, 
debris, & other materials 

X Mark, identify, or barricade other obstructions 
X Use 3 point contact when ascending/descending heavy 

equipment 
X Park heavy equipment on level ground to avoid 

potential sprains/strains when ascending/descending 

X Provide workers proper skin, eye and respiratory 
protection based on the exposure hazards present 

X Apply water spray to road surfaces to 
minimize/eliminate fugitive dust 

X Wear PPE to avoid skin contact with contaminated soil, 
or other skin irritants 

-7 .I A monitor breathing zone air to determine ieveis of 

Tyvek coveralls, Hard 
hat, Steel-toe boots, 
Cotton or equivalent 
gloves,duct tape 
bottom of coveralls to 
boots or latex boot 
PClllPI-2 Y”.VlU 

Monitoring 
Devices 



ACTIVITY HAZARD ANALYSIS FOR DEON PAD CONSTRUCTION 

Personal Protective 

Task Breakdown Potential Hazards Critical Safety Practices 

contaminants 

Clothing and 
Equipment 

Monitoring 
Devices 

High/Low Ambient 
Temperature 

X Monitor for Heat/Cold stress in accordance with IT Insulated Clothing Meteorological 
Health and Safety Procedures # HS400, HS401 (subject to ambient Equipment 

X Provide fluids to prevent worker dehydration temperature) 

EQUIPMENT REQUIRED 

l Heavy equipment 
l Shovels 

INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

l Daily equipment inspections as per manufacturers requirements l Review AHA with all task personnel 
l Inspection of all emergency equipment (i.e. fast aid kits, fire l 

extinguishers) 
Review Site Specific Safety and 

Occupational Health Program 
l Review operations/safety manuals for all 

eaubment utilized 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: sso: Date: 



Utilities 

Struck By/ Against 
Heavy Equipment 

Sharp Objects 

High Noise Levels 

Slips, Trips, Falls 

: EXCAVATION 

Critical Safety Practices 

. Identify all utilities at the site before work commences 

Personal Protective 
Clothing and Equipment 

l Cease work immediately if unknown utility markers are uncovered 
l Use manual excavation within 3 feet of known utilities 
l Utility clearance shall conform with 29 CFR 1926.955 (high voltage 

~700 kv) 15 feet phase to ground clearance; 3 1 feet phase to phase 
clearance 

. Wear reflective warning vests when exposed to vehicular traffic 
0 Isolate equipment swing areas 
l Make eye contact with operators before approaching equipment 
l Understand and review hand signals 
l Step away from equipment when bucket adjustments are made. 
l Do not attempt verbal communication in high noise backgrounds 
l Park equipment in areas where operator can see clearly to dismount 

equipment 
. Report minor incidents to site supervisor 
l Wear cut resistant work gloves when the possibility of lacerations or 

other injury may be caused by sharp edges or objects 
. Maintain all hand and power tools in a safe condition 
l Keep guards in place during use 
l Observe work area and location of other personnel before 

lifting/moving objects with sharp edges 
l Use hearing protection when exposed to excessive noise levels 

(greater than 85 dBA over an s-hour work period) 
l Assess noise level with sound level meter 
l Do not attempt verbal communication in high noise backgrounds 

l Clear, walkways of equipment, vegetation, excavated material, tools 
and debris 

l Mark, identify, or barricade other obstructions 
. Exit equipment siowiy and maintain three point confact 

+ 

Leather gloves 

Ear plugs 

Monitoring 
Devices 

Sound Level 
Meter 



CTIVITY HAZARD ANALYSIS FOR EXCAVATION 

l Review proper lifting posture/techniques regularly at safety meetings 
l Obey sensible lifting limits (60 lb. Maximum per person manual 

l Use mechanical lifting equipment (hand carts, trucks) to move large, 
awkward loads 

l Avoid carrying heavy objects above shoulder level 
0 Warm up muscles before engaging in manual lifting 

High/Low Ambient l Monitor for Heat stress in accordance with IT Health and Safety 
Temperature Procedures HS400,HS40 1 

l Provide fluids to prevent worker dehydration 
Excavation Wall l Construct diversion ditches or dikes to prevent surface water from 
Collapse entering excavation 

l Provide good drainage of area adjacent to excavation 
l Store excavated material at least 2 feet from the edge of the 

excavation; prevent excessive loading of the excavation face 
l Provide sufficient stairs, ladders, or ramps when workers enter 

excavations over 4 feet 
l Treat excavations over 4 feet deep as confined spaces 
l Complete confined space permit entry procedure 
l Monitor atmosphere for flammable/toxic vapors, and oxygen 

deficiency 
l Slope, bench, shore, or sheet excavations over 5 feet deep if worker 

entry is required 
l Assign a competent person to inspect, decide soil classification and 

proper sloping 
l Inspect excavations (when personnel entry is required) daily, any 



ACTIVITY HAZARD ANALYSIS FOR EXCAVATION 

Task 
Breakdown 

Potential Haiards 

excavations 

Critical Safety Practices Personal Protective Monitoring 
Clothing and Equipment Devices 

Manual Struck/Struck By 
Excavation (Continued) 
(Continued) 

Overexertion 

EQUIPMENT REQUIRED 
l Excavator 
l Shovels 
l LELIO2 (potential) 

l Use the right tool for the task at hand 
l Maintain personal balance when performing manual excavation 
. Concentrate on the work task being performed 
l Use the right tool for the task at hand 
l Avoid actions/activities that produce overexertion 
INSPECTION REQUIREMENTS 
l Daily equipment inspections as per manufacturers requirements 
l Excavation inspection/permit 
l Confined space permit (potential) 
l Inspection of all emergency equipment (i.e. fust aid kits, fire 

extinguishers) 

TRAINING REQUIREMENTS 
. Review AHA with all task personnel 
l Review operations/safety manuals for all 

equipment utilized 
l Review site specific chemical hazards 

Activity Hazard Analysis has been reviewed and approved by: 
Site Supervisor: sso: Date: 



i 

ACTIVITY HAZARD ANALYSIS FOR DEMOLITION OF BIO -CELL 

Personal Protective 

Task Clothing aud Monitoring 

Breakdown Potential Hazards Critical Safety Practices Equipment Devices 

Liner and Struck byl Against 0 Wear reflective warning vests when exposed to vehicular traffic and Warning vests, Hard 

concrete Heavy Equipment, Isolate equipment swing areas hat, Safety glasses 
Flying Debris, l Make eye contact with operators before approaching equipment 
Protruding Objects l Barricade or enclose the demolition area 

l Restrict entry to the work area to heavy equipment operator(s) and 
signaler(s) during demolition 

0 Wear hard hats, safety glasses with side shields, and steel-toe safety 
boots and Understand and review hand signals 

* Cease operations for electrical storms, high winds 

Slips, Trips, Falls 0 Clear, walkways of equipment, vegetation, excavated material, 
tools and debris 

l Mark, identify, or barricade other obstructions 

Handling Heavy l Observe proper lifting techniques 
Objects 0 Obey sensible lifting limits (60 lb. maximum per person manual 

lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to move 

large, awkward loads 

Fire/ Explosion 0 Test atmospheres with combustible gas meter when working around LEL/02 

flammable materials 
l Eliminate sources of ignition from the work area 
l Prohibit smoking 
0 Provide ABC (or equivalent) fire extinguishers for all work and 

flammable storage areas, fuel powered generators and compressors 
l Store flammable liquids in well ventilated areas 
l Prohibit storage, transfer of flammable liquids in plastic containers 
o Post “NO SMOKING” signs 

I l Store combustible materials away from flammables 
l Store all compressed gas cylinders upright, caps in place when not 



QCTIVITY HAZl 

I’ask 
Breakdown 

Liner and 
:oncrete 

[Continued) 

u) ANALYSIS FOR I 

Potential Hazards 

Fire/ Explosion 
(Continued) 

Premature structural 
Collapse 

Electrical Shock 

MOLITION OF I310 -CELL 

Critical Safety Practices 

in use 
l Separate Flammables and Oxidizers by 20 feet minimum 

l Barricade or enclose the demolition area 
l Restrict entry to the work area to heavy equipment operator(s) and 

signaler(s) during demolition 
l Wear hard hats, safety glasses with side shields, and steel-toe safety 

boots 
l Understand and review posted hand signals 

De-energize or shut off utility lines at their source before work 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

begins 
Use double insulated or properly grounded electric power-operated 
tools 

Maintain tools in a safe condition 
Provide an equipment-grounding conductor program or employ 

ground-fault circuit interrupters 
Inspect all extension cords daily for structural integrity, ground 

continuity, and damaged insulation 
Cover or elevate electric wire or flexible cord passing through work 

areas to protect from damage 
Keep all plugs and receptacles out of water 
Use approved water-proof, weather-proof type if exposure to 

moisture is likely 
Inspect all electrical power circuits prior to commencing work 
Follow Lockout-Tagout procedures in accordance with IT Health 

and Safety Procedures #HS3 15 

Personal Protective 
Clothing and 
Equipment 

Warning vests, Hard 
hat, Safety glasses 

Lockout/Tagout 
Devices 

Monitoring 
Devices 

Voltage 
Meter or 
ATics Tracer 



ACTIVITY HAZARD ANALYSIS FOR DEMOLITION OF BIO -CELL 

er tools in a safe condition and keep 

erties of site contaminants with workers 

Understand and review hand signals 
l Barricade or enclose the demolition area 

Restrict entry to the work area to heavy equipment operator(s) and 
aler(s) during demolition 
ar hard hats, safety glasses with side shields, and steel-toe safety 

Objects l Obey sensible lifting limits (60 lb. maximum per person manual 
lifting) 

o Use mechanical lifting equipment (hand carts, trucks) to move 
large, awkward loads 

Fire/Explosion . Test atmospheres with combustible gas meter when working around Portable Fire LEL/02 



ACTIVITY HAZARD ANALYSIS FOR DEMOLITION OF BIO -CELL 

Personal Protective 
Task Clothing and Monitoring 
Breakdown Potential Hazards Critical Safety Practices Equipment Devices 

flammable materials extinguishers 
l Eliminate sources of ignition from the work area and Prohibit 

smoking 

Piping Fire/Explosion . Provide ABC (or equivalent) fire extinguishers for all work and 
(Continued) (Continued) flammable storage areas, fuel powered generators and compressors 

. Store flammable liquids in well ventilated areas 

. Prohibit storage, transfer of flammable liquids in plastic containers 
and Post “NO SMOKING” signs 

l Store combustible materials away from flammables 
l Store all compressed gas cylinders upright, caps in place when not 

in use 
. Separate Flammables and Oxidizers by 20 feet minimum 

Sharp Objects l Wear cut resistant work gloves when the possibility of lacerations Leather gloves 
or other injury may be caused by sharp edges or objects 

l Maintain all hand and power tools in a safe condition 
l Keep guards in place during use 

Burns l Wear proper work gloves, face shield/safety goggles, and leather Tinted goggles/face 
apron to protect workers from skin burns when welding, cutting, and shield 
burning 

High Noise Levels l Use hearing protection when exposed to excessive noise levels Ear plugs Sound Level 
(greater than 85 dBA over an S-hour work period) and do not Meter 
attempt verbal communication in high noise backgrounds 

EQUrPMENT TRAINING REQUIREMENTS 

m Excavator l Daily equipment inspections as per manufacturers requirements l Review JSA with all task personnel 
m Attachments l Inspection of all emergency equipment (i.e. first aid kits, fire extinguishers) l Review Site Specific Safety and 
m Hand tools Occupational Health Program. 



.. . 



ACTIVITY HAZARD ANALYSIS FOR CONFIRMATION SAMPLING 

Task Breakdown Potential Hazards 

Sampling Sharp Objects 

Hazard Control Measures Personal Protective Air Monitoring 
Equipment Devices 

X Wear cut resistant work gloves when the possibility of Wizard gloves or 
lacerations or other injury may be caused by sharp edges or equivalent 
objects 

X Maintain all hand and power tools in a safe condition 
X Keep guards in place during use 

tlandling Heavy Objects X Observe proper lifting techniques 
X Obey sensible lifting limits (60 lb. maximum per person 

manual lifting) 
X Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

Slips, Trips, Falls X Clear walkways, work areas of equipment, tools, vegetation, 
excavated material, and debris 

X Mark, identify, or barricade other obstructions 

Inhalation and Contact 
with Hazardous 
Substances 

l Lead 

l Asbestos 

High/Low Ambient 
Temperature 

X Provide workers proper skin, eye and respiratory protection 
based on the exposure hazards present 

X Review hazardous properties of site contaminants with 
workers before operations begin 

X Review lead and asbestos hazards with task personnel 

X Monitor for Heat/Cold stress in accordance with IT Gropu 
Health and Safety Procedures HS400 & 401 

X Provide fluids to prevent worker dehydration 

Tyvek coveralls, latex or 
neoprene boots, nitrile 
gloves 

I 

EQUIPMENT REQUIRED 

l Mist sampling equipment 

I I I 

INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

l Daily equipment inspections as per manufacturers requirements l Review AHA with all task personnel 
l Inspection of all emergency equipment (i.e. first aid kits, fire l Review Site Specific Safety and 

extinguishers) Occupational Health Program 
0 Review operations/safety manuals for all 

equipment utilized 





ACTIVITY HAZA 

Task Breakdown 

Backfilling 

D ANALYSIS FOR BP 

Potential Hazards 

Slips, Trips, Falls 

= 

LC 
- 

T 

Handling Heavy 
Objects 

Struck by/ Against 
Heavy Equipment, 
Flying Debris, 
Protruding Objects 

High Noise Levels 

KFILLING 

Personal Protective 
Clothing and 

Critical Safety Practices 

. Clear walkways, work areas of equipment, tools, 
construction debris and other materials 

. Mark, identify, or barricade other obstructions 

l Observe proper lifting techniques 
l Obey sensible lifting limits (60 lb. maximum per person 

manual lifting) 
l Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

l Wear reflective warning vests when exposed to 
vehicular traffic 

0 Isolate equipment swing areas 
l Make eye contact with operators before approaching 

equipment 
l Barricade or enclose the work area 
. Restrict work area entry to authorized personnel only 

during construction activities 
b Wear hard hats, safety glasses with side shields, and 

steel-toe safety boots 
l Understand and review hand signals 

l Use hearing protection when exposed to excessive noise 
levels (greater than 8.5 dBA over an S-hour work period) 

l Assess noise level with sound level meter if possibility 
exists that level may exceed 85dBA TWA 

l Do not attempt verbal communication in high noise 
h-w-lrm.m,nAr Vuu~~gLvuuu~ 

Equip&nt 

Warning vests, Hard 
hat, Safety glasses, 
Steel toe work boots 

Ear plugs 

Monitoring 
Devices 

Sound Level 
Meter 



ACTIVITY HAZARD ANALYSIS FOR BACKFJLLING 

Task Breakdown Potential Hazards Critical Safety Practices 

Personal Protective 
Clothing and 
Equipment 

Monitoring 
Devices 

High/Low Ambient 
Temperature 

EQUJPMENT REQUIRED 
l Excavator 
l Dozer 
l Dump trucks 

l Monitor for Heat stress in accordance with IT Health 
and Safety Procedures HS400,HS401 

l Provide fluids to prevent worker dehydration 

INSPECTION REQUIREMENTS 
l Daily equipment inspections as per manufacturers 

requirements 
l Inspection of all emergency equipment (i.e. fast aid kits, 

tire extinguishers) 

TRAINING REQUIREMENTS 
l Review AHA with all task personnel 
. Review operations/safety manuals for all 

equipment utilized 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: Date: 



ACTlVITY HAZARD ANALYSIS FOR SITE RESTORATION 

Principal Steps Potential Safety/Health Hazard Control Measures Personal Protective Air Monitoring 
Hazards Equipment Devices 

Site Restoration Struck By/Against Heavy X Use reflective warning vests when exposed to vehicular Warning vests, Hard hat, 
Equipment, Protruding traffic Safety glasses 
Objects X Avoid equipment swing areas 

X Make eye contact with operators before approaching 
equipment 

X Wear hard hats, safety glasses with side shields, or 
splash/face shields and goggles, and steel-toe safety boots at 
all times 

X Understand and review hand signals 

Slips, Trips, Falls X Clear, walkways of equipment, tools, debris, other materials 
X Mark, identify, or barricade other obstructions 

High Noise Levels X Use hearing protection when exposed to excessive noise Ear plugs 
levels (greater than 85 dBA over an g-hour work period) 

Handling Heavy Objects X Observe proper lifting techniques 
X Obey sensible lifting limits (60 lb per person for manual 

lifting) 
X Use mechanical lifting equipment (hand carts, trucks) to 

move large, awkward loads 

Contact Dermatitis X Wear PPE to avoid skin contact with contaminated soil, Tyvek coveralls, duct 
plants, or other skin irritants tape bottom of coveralls 

X Identify and review poisonous plants with workers to boots or latex boot 
covers 

High Ambient X Monitor for Heat stress in accordance with IT group Health 
Temperature and Safety Procedure # 400 

X Provide fluids to prevent worker dehydration 



EQUIPMENT REQUIRED 

b 

INSPECTION REQUIREMENTS TRAINING REQUIREMENTS 

l Daily equipment inspections as per manufacturers requirements l Review AHA with all task personnel 
l Inspection of all emergency equipment (i.e. first aid kits, fire l Review Site Specific Safety and 

extinguishers) Occupational Health Program 
l Review operations/safety manuals for all 

equipment utilized 

Activity Hazard Analysis has been reviewed and approved by: 

Site Supervisor: sso: Date: 
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2.0 BACKGROUND INFO~ATION 

2.1 OHM REMEDIATION SERVICES CORPORATION, A SUBSIDIARY OF THE IT 
GROUP (OHM/IT) 

Contract No. N62470-97-D-5000 
Task Order No. 006 1 

The principal tasks to be conducted are listed below: 

. 

. 

0 

0 

. 

. 

. 

l 

a 

l 

Mobilization/Site Preparation 
Installation of erosion and sediment controls; 
Clearing, Grubbing, and Tree Felling 
Survey the site to determine the area of excavation; 
Construction of decontamination pad 
Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
Decontaminate and demolish bio-cell at Site 22 
Conduct confirmatory sampling at Sites 4,2 1, and 22 
Backfill and restore Sites 4,21, and 22 
Project demobilization 

2.2 OHM/IT ACCIDENT EXPERIENCE 

YEAR EMR (Interstate)* 
OSHA 

II Recordable Incident Rate*: 

1999 0.53 3.3 

1998 0.58 3.7 

1997 0.54 2.5 

* OHM/IT 

2.3 HAZARDOUS ACTMTIES REWIRING ACTIVITY HAZARD ANALYSIS* 

l Mobilization/Site Preparation 
l Installation of erosion and sediment controls; 
l Clearing, Grubbing, and Tree Felling 
l Survey the site to determine the area of excavation; 
l Construction of decontamination pad 
l Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
l Decontaminate and demolish bio-cell at Site 22 
l Conduct confirmatory sampling at Sites 4,2 1, and 22 
l Backfill and restore Sites 4,21, and 22 
l Project demobilization 

*OHM/IT’s Activity Hazard Analyses are located in the Site Specific Health and Safety Plan 
Appendix D. 
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3.0 STATEMENT OF SAFETYAN HEALTH POLICY 

3.1 CORPORATE POLICY STATEMENT (ATTACHED) 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA 
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Procedure No. HSOOl 
Revision No. 2 
Date of Revision 06/12/01 
Last Review Date 06/12/01 
Page 1 of1 

PROCEDURE 
Subject: SAFETY 

1.0 PURPOSE AND SUMMARY 
It is the policy of IT Corporation (IT) to provide a safe and healthful workplace for all employees, 
subcontractors and consultants in compliance with government requirements. Additionally, when 
appropriately communicated, the more stringent safety requirements of our clients will take 
precedence. 

We believe in two fundamental urinciples of safetv: all accidents. iniuries and occunational 
illnesses are nreventable; and if an operation cannot be done safely. we will not do i_t. To put 
these principles into practice, all employees will receive the appropriate training, equipment, and 
other resources necessary to complete assigned tasks in a safe and efficient manner. Every 
employee has responsibility for proper health and safety perfomiance. 

Safety, industrial hygiene and loss prevention are the direct responsibility of all members of IT 
management. Safety shall take precedence over expediency or short cuts. It is a condition of 
employment that all employees work safely and follow established IT safety rules and procedures. 
No individual(s) may pose a threat to the health and safety of other individuals in the workplace. 

The implementation of effective safetv and health practices is a key measure of managerial 
performance. The effectiveness of these practices is evaluated through periodic audits. 

All injuries, occupational illnesses, vehicle accidents, and health and safety incidents will be 
investigated. Appropriate corrective measures will be taken to prevent recurrence and continually 
improve safety in the workplace. 

These standard policies and procedures are applicable to all members of The IT Group, Inc., except where superseded or 
modified by the member Company. 



4.0 RESPONSI2.3ILITIES AND LINES OF AUTHORITlES 

Safety responsibilities, accountability and lines of authority are discussed in Section 2.0 of the HASP. 
The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH), Health and Safety 
Manager (HSM), Health and Safety Coordinator (HSC), and Site Safety Officer (SSO) are responsible for 
formulating and enforcing health and safety requirements, and implementing the Site Specific Health and 
Safety Plan (HASP). 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA 
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5.0 SUBCONT~CTORS AND SUPPLIERS 

5.1 LIST OF SUBCONTRACTORS (TBD) 

5.2 SUBCONTRACTOR/SUPPLIER COORDINATION AND CONTROL 

OHM/IT subcontractors will be screened for safety performance and compliance with Federal Alcohol 
and Drug testing requirements prior to being issued any contract for site work. OHM/IT subcontractors 
will comply with the requirements for site safety as outlined in OHM/IT Group Health and Safety 
Procedure HSOll (see IT Corporate Health and Safety Procedures Manual). The Site 
Superintendent/Supervisor will be responsible for the conduct and control of OHM/IT subcontractors. 

a.-.,_ 

5.3 SUBCONTRACTOR/SUPPLIER SAFETY RESPONSIBILITIES 

All subcontractor employees are subject to the same training and medical surveillance requirements as 
OHM/IT personnel depending on job activity. All activities involving the potential for exposure to 
hazardous waste materials will require medical and training certification as mandated by 29 CFR 
19 10.120 and 29 CFR 1926.65. All subcontractor personnel will be required to sign in daily and be 
required to attend a daily meeting discussing operations and safety issues. All subcontractors involved in 
construction/remedial activities will complete a Subcontractor Pre-Job Safety Checklist prior to the start 
of work at the site. Subcontractors will submit Job Safety Analyses for their work activities to the SS. 
The subcontractor reports directly to the Project Manager. All incidents involving subcontractor 
employees shall be reported to the Site Supervisor and a copy of the subcontractor’s injury/illness report 
shall be submitted to the SS within 24 hours. 

OHM/IT subcontractors are required to sign off and comply with all requirements of the OHM/IT Site- 
Specific Health and Safety Plan and Accident Prevention Plan. Contractors not in compliance will be 
immediately dismissed from the site. 

Suppliers delivering various materials to the project site or providing equipment/ equipment maintenance 
will comply with all Naval Facility rules and regulations. Supplier personnel will not be permitted into 
contaminated areas unless training and medical surveillance is in accordance with 129 CFR 
1910.120/1926.65. Contractors will not ride on tractors, forklifts or similar vehicles unless specific seats 
are provided. They will follow Facility hot work rules if hot work is required for vehicle or equipment 
maintenance. Trucks will be loaded and unloaded in a safe and effective manner and materials will be 
stored safely in designated locations only. Associated packaging will be properly disposed of (and litter 
will not permitted to be scattered or blown from truck beds. Operators of mobile equipment on site must 
observe all traffic rules such as speed limits and right-of-ways of pedestrians. 
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6.0 TRAINING 

6.1 SAFETY INDOCTRINATION SUBJECTS: 

Outlines of the site safety orientation for OHM/IT / sub-contract personnel and visitors are provided in 
Section 10.0 of the HASP. 

6.2 MANDATORY TRAINING AND CERTIFICATIONS 

Mandatory training and certifications are discussed in Section 10.0 of the HASP. 
All personnel entering the exclusion zone will be trained in the provisions of this Accident Prevention 
Plan and be required to sign the Accident Prevention Plan. 

Site-specific training for the TO 0061 will include a review of potential site contaminants, Hazard 
Communication as per 29 CFR 1910.1200/1926.59, site physical and environmental hazards, emergency 
response and evacuation procedures, and emergency telephone numbers will be held at the site location 
by the SS and SSO before any site work activities begin. Although all OHM/IT workers receive confined 
space training during initial 40 hour health and safety training, site specific training, including rescue 
procedures, will be conducted before any confined space entry is performed. 

_a-. 

6.3 EMERGENCY RESPONSE TRAINING 

All OHM/IT personnel who have completed 40 hour HAZWOPER Training are qualified as emergency 
responders per 29 CFR 1910.120/1926.65 (e)(3)(iv). Site Specific Emergency Response Procedures will 
be reviewed with all site personnel as a part of site indoctrination. 

6.4 SUPERVISORY AND EMPLOYEE SAFETY MEETINGS 

The OHM/IT SS and SSO will conduct daily safety meetings at the start of each work shift for on-site 
personnel and will require subcontractors to follow similar meeting procedures or participate in the 
OHM/IT daily safety meetings. Daily safety meetings will comply with HS05 1 (see IT Health and Safety 
Procedures Manual). 
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7.0 SAFETYAND HEALTH INSPECTIONS 

7.1 SAFETY INSPECTIONS 

The OHM/IT Project Manager and Site Supervisors/ Superintendents are required to conduct bi-monthly 
inspections of their sites using the Project Safety Inspection Report according to HS021 (see IT Group 
Health and Safety Program). SSOs are responsible for conducting and preparing reports of daily safety 
inspections of work processes, site conditions, equipment conditions and submitting them to SS. The 
SSO will discuss any necessary corrective actions with the SS and review new procedures. Copies of 
these reports are maintained on file at the project locations. 

The OHM/IT Health and Safety Manager (HSM) or his designated representative will periodically 
conduct site visits and perform Site Safety Assessments. These reports are kept on file at the Somerset, 
New Jersey, Office and are tracked in a database for each OHM/IT Project Manager and Supervisor/ 
Superintendent, including the number of action items noted during the visit and written confirmation of 
the corrective actions for each item. These responses are compiled and provided to program management 
for review. 

7.2 EXTERNAL INSPECTIONS/CERTIFICATIONS 

OHM/IT does not anticipate, but may consider the use of outside sources, to provide safety inspections on 
an as necessary basis. 

As required, OHM/IT safety equipment will comply with appropriate OSHA (Occupational Salfety and 
Health Administration), NIOSH (National Institute for Occupational Safety and Health), ANSI (American 
National Standards Institute), ASTM (American Society for Testing and Materials), and US Coa.st Guard 
or other recognized certification organizations. 
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8.0 SAFETY AND HEALTH EXPECTATIONS, 
INCENTIVE PROGRAMS’, AND COMPLIANCE 

8.1 COMPANY SAFETY PROGRAM GOALS 

OHM/IT considers safety the highest priority during work at a site containing potentially h,azardous 
materials and has established a goal of zero incidents for all projects. All projects will be conducted in a 
manner which minimizes the probability of near misses, equipment/property damage or injury. IOHMYIT 
will establish programs to recognize people and projects that demonstrate excellence in safety 
performance. OHM/IT will use safety observation programs to identify and correct unsafe acts and 
conditions. Safety awareness programs will be used to provide continuous training and development of 
good safety practices. OHM/IT site supervision will investigate all incidents to determine root causes and 
institute corrective actions to prevent recurrence. OHM/IT will provide and enforce safety rules to protect 
employees, subcontractors, clients and the public. 

8.2 OHM/IT SAFETY INCENTIVE PROGRAMS: 

A copy of the OHM/IT Safety Incentive Award Program is provided at the project. The OI-IMKIY Project 
Manager will develop a site-specific program for approval by the HSM and the Business Li.ne Lead 
within 10 days of project mobilization. 

.“.x-. _ 8.3 OHM/IT EMPLOYEE SAFETY RESPONSIBILITY REOUIREMENTS 

Each employee is responsible for personal safety as well as the safety of others in the area and is (expected 
to participate fully in the Safety Improvement Process, particularly the Safety Observation Program. The 
employee will use all equipment provided in a safe and responsible manner as directed by the SS. All 
OHM/IT personnel will follow the policies set forth in the IT Group Health and Safety Program HSOOl- 
999. Site personnel concerned with any aspect of health and safety shall bring it to the attention of the 
SS/SSO. If not satisfied, they should contact the HSM or HSC. All project personnel have the authority 
to stop work if in their judgement serious injury could result from continued activity. The SS, and the 
SSO shall be notified immediately if this becomes necessary. To protect the health and safety of all 
personnel, employees that knowingly disregard safety policies/procedures may be subject to dislciplinary 
actions up to and including termination. OHM/IT Employee Safety Responsibility is fully de:tailed in 
HSO 10 Employee Safety and Health Work Rules 

8.4 MANAGERS AND SUPERVISORS SAFETY ACCOUNTABILITY 

It is the duty of the first line supervisor to motivate employees to adhere to OHM/IT’s safety policy in 
each work situation. A first line supervisor for these purposes is defined as that person designated to give 
immediate on-site supervision to personnel involved in a task. 

All supervisors shall have complete knowledge of the safe procedure for all jobs and tasks under their 
supervision or when in doubt, shall seek assistance prior to initiating a task. This is the only acceptable 
manner in which to perform the task. If the task cannot be accomplished safely, it will not be attempted. 
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Supervisors will: 

. 

l 

Explain the safety procedure involved with a task to each employee and check frequently to see that 
the employee understands and works as instructed. 

Allocate sufficient time for the training and coaching of all employees to insure that everyone knows 
the correct procedure for safely accomplishing required tasks. 

Prevent new employees from performing any tasks until required training is completed. 

Immediately correct unsafe conditions, which involved OHM/IT employees or contractors. 

Ensure that the employees are outfrtted with and wear personal protective equipment as specified by 
this APP, site-specific health and safety plan, other OHM/IT procedures or as directed by the SSO, 
HSC, CIH or HSM. 

Set a good safety example. 

Obtain the cooperation of employees and contractors. 

Provide a safe work environment for employees and contractors. 

Confirm contractor safety performance records have been verified prior to contract award and 
monitor contractor performance during operations. 

Report all accidents, near misses and property damage in accordance with the Incident Management 
and Reporting Procedure. 

Establish a safety culture, using the elements of the OHM/IT Safety Improvement process, which 
promotes awareness, encourages participation and recognizes excellence. 
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9.0 ACCIDENT REPORTING 

9.1 EXPOSURE DATA (MAN-HOURS WORKED) 

The Vice President of Health and Safety tracks and maintains incident records as to Federal reporting 
requirements (OSHA 200 Log). Incident rates are reported monthly to the HSM. Incident Rates and 
Workers Compensation losses are tracked for the LANTDIV Program. 

9.2 ACCIDENT INVESTIGATIONS, REPORTS AND LOGS 

The site supervisor conducts Accident/incident investigations. A report is completed by the site 
supervisor and is required to be reviewed and signed by the site safety officer and the Project Manager. 
The report must be submitted to the HSM within 24 hours. All incident reporting forms are provided in 
HS020. 

9.3 IMMEDIATE NOTIFICATION OF MAJOR INCIDENTS 

OHMYIT will immediately notify the client of any major incident, including injury, fire, equipment/ 
property damage and environmental incident. A full report will be provided within 24 hours. The 
following procedure will be followed in response to any major personal injury. 

9.3.1 Response 

“a.,. The nearest workers will immediately assist a person who shows signs of medical distress or who is 
involved in an accident. The work crew supervisor will be summoned. 

The work crew supervisor will immediately make radio contact with the site supervisor to alert him of a 
medical emergency situation. The work crew supervisor will advise the following information: 

l Location of the victim at the work site 
l Nature of the emergency 
l Whether the victim is conscious 
l Specific conditions contributing to the injury, if known 

The following actions will then be taken depending on the severity of the incident: 

l Life-Threateniw Incident - If an apparent life-threatening condition exists, the crew supervisor 
will inform the emergency coordinator by radio, and the local Emergency Response Services ((EMS) 
will be immediately called. An on-site person will be appointed who will meet the EMS and lhave 
him/her quickly taken to the victim. OHM/IT personnel will evacuate any injury within the EZ to a 
clean area for treatment by (EMS) personnel. No one will be able to enter the EZ without shotwing 
proof of training, medical surveillance and site orientation. 

l Non Life-Threateniw Incident - If it is determined that no threat to life is present, the Site Safety 
Officer will direct the injured person through decontamination procedures (see below) appropriate to 
the nature of the illness or accident. Appropriate first aid or medical attention will then be 
administered. 
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*NOTE: The area surrounding an accident site must not be disturbed until the Site Safety Officer 
has cleared the scene. 

Any personnel requiring emergency medical attention will be evacuated from exclusion and 
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise 
aggravates the injury. Personnel will not enter the area to attempt a rescue if their own lives would be 
threatened. The decision whether or not to decontaminate a victim prior to evacuation is based on the 
type and severity of the illness or injury and the nature of the contaminant. For some emergency victims, 
immediate decontamination may be an essential part of life-saving first aid. For others, decontamination 
may aggravate the injury or delay life-saving first aid. Decontamination will be performed if it does not 
interfere with essential treatment. 

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

l Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

l Alert emergency and off-site medical personnel to potential contamination; instruct them about 
specific decontamination procedures. 

l Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, with the 
affected person. 
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lO.OMEDICALSUPZ=ORT 

On-site Medical Support/Off-site Medical Arrangements are provided in Section 9 and 11 of the HASP. 

, -.m, 
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1 I. 0 PERSONAL PROTECTIVE EQUIPMENT 

11.1 HAZARD ASSESSMENT PROCEDURES/WRITTEN CERTIFICATIONS FOR 
PERSONAL PROTECTIVE EOUIPMENT 

Protection levels provided in the HASP will be established for the site work activities based on the levels 
of site contaminants and the scope of work. Once on-site, results of air monitoring and visual inspection 
of the work activities may indicate the need for changes in these PPE level(s). Any significant change in 
the PPE level will be approved by the SSO in consultation with the HSC, CIH and/or HSM. Personal 
Protective Equipment (PPE) selection criteria are outlined in HS 600 and HS601 (see IT He:alth and 
Safety Procedures Manual). 

All personnel using respiratory protection will be cleared by a physician for use of a respirator and will be 
fit-tested to assure they can achieve an acceptable fit. Physician clearance and results of fit testing will be 
documented as required by HS 100. 
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12.0 PLANS REQUIRED BY THE SAFETYMANUAL 

12.1 HAZARD COMMUNICATION PROGRAM 

The Site-Specific Hazard Communication Program is included Section 4.2 of the HASP. IT Hazard 
Communication Program complies with 29 CFR 1926.59/1910.1200 and is outlined in HS06O (see IT 
Group Health and Safety Program). 

12.2 .EMERGENCY RESPONSE PLANS 

The Site-Specific Emergency Response and Contingency Plan is included in Section 9.0 of the HASP. 

12.3 LAYOUT PLANS 

Site Layout Plans (indicating work zones) are included in the Work Plan. Work zones are defined in 
Section 5.0 of the HASP. 

12.4 RESPIRATORY PROTECTION PLAN 

The primary objective of respiratory protection is to prevent employee exposure to atmospheric 
contamination. When engineering measures to control contamination are not feasible, or while they are 
being implemented, personal respiratory protective devices will be used. 

The criteria for determining respirator need have been evaluated based on the site contaminants. Air 
monitoring will be conducted to confirm that respiratory protection levels are adequate (see Section 8.0 
HASP). All respirator users will be OSHA trained in proper respirator use and maintenance. The SS and 
SSO will observe workers during respirator use for signs of stress. The SS, CIH, HSM, HSC, and SSO 
will also evaluate the implementation of the HASP, periodically, to determine its continued effectiveness 
with regard to respiratory protection. All persons assigned to use respirators will have medical clearance 
to do so. 

12.5 LEAD ABATEMENT PLAN 

Not Applicable 

12.6 ASBESTOS ABATEMENT PLAN 

Not Applicable 

12.7 ABRASIVE BLASTING 

Not Applicable 

12.8 CONFINED SPACE 

Confined Space Entry Procedures are outlined in IT Procedure HS3 00 

12.9 HAZARDOUS ENERGY CONTROL PLAN 

^D‘. ._ Lockout/Tagout Procedures are outlined in HS3 15. 

OHM Project No. 809275 Naval Weapons Station Yorktown, VA 

E-14 
January 30,200l 



12.10 CRITICAL LIFT PROCEDURES 

Not Applicable 

12.11 CONTINGENCY PLAN FOR SEVERE WEATHER 

Contingency plans for severe weather are included in Section 9.0 of HASP. A site Specific Hurricane 
Preparedness Plan is located in Appendix F of the HASP. 

12.12 ACCESS AND HAUL ROAD PLAN 

Not Applicable 

12.13 DEMOLITION PLAN 

Not Applicable 

12.14 EMERGENCY RESCUE CTUNNELING) 

Not Applicable 

12.15 UNDERGROUND CONSTRUCTION FIRE PREVENTION AND PROTECTION Plw 

Not Applicable 

12.16 COMPRESSED AIR PLAN 

Not Applicable 

12.17 FORM WORK AND SHORING ERECTION AND REMOVAL PLANS 

Not Applicable 

12.18 LIFT SLAB PLANS 

Not Applicable 

12.19 SSHP 

The OHM/IT Site Specific Health and Safety Plan is included with this submission. 

12.20 BLASTING PLAN 

Not Applicable 

12.21 DIVING PLAN’ 

Not Applicable 

12.22 ALCOHOL AND DRUG ABUSE PREVENTION PLAN 

OHM/IT substance abuse procedures are outlined in IT HSlOl - Drug, and Alcohol Testing. 
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13.0 CONTUCTOR INFO~ATION TO MEET THE 
REQUIREMENTS OF THE MAJOR SECTIONS OF 
EM 385-1-l 

In addition to this Accident Prevention Plan, OHM/IT has prepared a Site-Specific Health and Safety Plan 
to meet the major requirements of USACE Manual 385-l -1. Additional procedures for major 
requirements are provided in the IT Group Health and Safety Procedures Manual HSOOl-999. 
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APPENDIX F 
HURRICANE PREPAREDNESS PLAN 

. . . _ 
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1.0 INTRODUCTION 

PURPOSE 

This procedure outlines the general responsibilities and actions to be taken in preparation for and 
response to a hurricane or hurricane warnings at the NWS Yorktown. All personnel should understand 
that predicting the occurrence and path of a hurricane is difficult, however the risk can be minim.ized and 
controlled by following the procedures in this plan. 

SCOPE 

This procedure is applicable to all contractor personnel, including OHM’s subcontractors, temporary 
construction facilities, and Remediation equipment present at the NWS Yorktown project sites. 

DISCUSSION 

This procedure provides information on how to protect personnel and property in the ev’ent of a 
hurricane. In the Yorktown, Virginia area, attention must be paid to all hurricanes, since there is no way 
to determine with 100 percent accuracy whether a hurricane will actually hit the area until a few hours 
before landfall. 

=-“‘L* 

The following table demonstrates that the accuracy of forecasting where a hurricane landfall will. occur is 
very low more than 24 hours in advance of a storm. 

Hours Before Landfall Maximum Probability Values 

72 Hours 10 Percent 

48 Hours 13 - 18 Percent 
36 Hours 20-25 Percent 

i 
24 Hours 

12 Hours 

35-45 Percent 

60-70 Percent 
3 
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2.0 DEFINITIONS 

The following definitions apply to various terms used in this document. 

Conditions of Readiness (CORS): 

Condition V - Destructive winds are possible at the NWS Yorktown within 96 hours. Normal daily 
jobsite cleanup and good housekeeping practices. 

Condition IV - Destructive winds are possible at the NWS Yorktown within 72 hours. Normal daily 
jobsite cleanup and good housekeeping practices. Collect and store in piles or containers, scrap lumber, 
waste material, and rubbish for removal and disposal at the end of each workday. Maintain the 
construction site, including storage areas, free of accumulation of debris. Stack form lumber in neat piles 
less than 4 feet high. Remove all trash debris and other objects, which could become missile hazards. 
Contact client representative for Condition requirements, updates, and completion of required actions. 

Condition III - Destructive winds are possible atthe NWS Yorktown within 48 hours. Maintain 
Condition IV requirements. Begin securing the jobsite for and taking those actions necessary for 
Condition I, which cannot be completed within 18 hours. Cease all routine activities that might interfere 
with securing operations. Begin collecting and stowing all gear and portable equipment. Make 
preparations for securing buildings. Review requirements pertaining to Condition II and continue action 
as necessary to attain Condition III readiness. Contact the weather station on base for weather and COR 
updates and completion of required actions. 

Condition II - Destructive winds are possible at the NWS Yorktown within 24 hours. Curtail or cease 
routine activities until securing operations are complete. Reinforce or remove formwork and scarffolding. 
Secure machinery, tools, equipment and materials, or remove from job site. Expend every effort to clear 
all missile hazards and loose equipment from the jobsite. Contact client representative for weather and 
COR updates and completion of required actions. 

Condition I - Destructive winds are possible at the NWS Yorktown within 12 hours. Perform and 
complete all remaining actions required for lower conditions of readiness. Secure the jobsite and leave 
the government premises. 

Destructive Winds - Generally winds reaching or exceeding the force of a tropical storm (2 39 mph or 
34 knots). Winds from any storm system (tropical or otherwise) that are determined to have the potential 
to cause property damage or personal injury which would warrant the NWS Yorktown to :initiate a 
Condition IV alert. 

Hurricane Watch - An announcement for specific areas where a hurricane or an incipient hurricane 
poses a possible threat to a coastal area, generally within 36 hours. 

Hurricane Warning - A warning that sustained winds of 74 MPH (64 knots) or higher, associatled with a 
hurricane are expected in a specified coastal area in 24 hours or less. 

Hurricane - A tropical cyclone in which the maximum sustained surface wind is 64 knots (74 MPH) or 
greater. 

Missile Hazard - Any object that may become airborne during high winds. 
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Severe Weather - Any storm of tropical or non-tropical origin that has the capacity to produce 
destructive winds 

Storm Surge - An abnormal rise in sea level accompanying a hurricane or other intense st:orm, and 
whose height is the difference between the observed level of the sea surface and the level that would 
have occurred in the absence of the storm. 

Storm Tide - The actual sea level resulting from the astronomical tide combined with the storm surge. 
This term is used interchangeably with “Hurricane Tide.” 

Tropical Depression - A tropical low-pressure system in which the maximum sustained surface wind is 
33 knots (38 MPH) or less. 

Tropical Storm - A tropical low pressure system in which the maximum surface wind ranges from 34 to 
63 knots (39 to 73 MPH) inclusive. This is the strength at which the National Hurricane Center applies a 
name to the storm. 

Tropical Storm Watch - Tropical storm conditions pose a threat to a coastal area generally within 36 
hours. 

Tropical Storm Warning - A warning for tropical storm conditions with sustained winds within the 
range of 39 to 73 MPH which are expected in a specified coastal area within 24 hours or less. 
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3.0 RESPONSIBILITIES 

Project Manager - Joe Colella 

The Project Manager (PM) is responsible for ensuring that all adequate measures have been 
taken to prepare for hurricanes and to protect IT site personnel and property in the event of a 
hurricane. The PM will ensure that ample resources are available to implement this plan and that 
all personnel are aware of this plan and their responsibilities. 

Site Supervisor - John Dormi 

The Site Supervisor (SS) will communicate all hurricane information to site personnel, and keep 
the site personnel continually informed of the measures to be taken. The SS is responsible for 
the coordination and direction of site equipment shutdown and will oversee the preparation of 
site facilities for any imminent storm. The SS will oversee the coordination of both pre- and 
post-storm operations and will ensure that the proper material, equipment, and supplies are 
utilized to implement this procedure. 

Site Safety Officer - TBD 

The Site Safety Officer (SSO) will monitor weather information, including the National Weather 
Service probability values for landfall. The SSO will maintain the necessary emergency supplies, 
and will periodically tour the site to ensure that proper steps are being taken to protect site 
personnel and property. The SSO will develop the emergency contact list and post the list in a 
prominent area in the office trailer. 

Project Accountant - TBD 

The Project Accountant is responsible for the back up of critical computer files at the site and 
will oversee the securing of the site computers and project files prior to any storm. 

Note: When personnel identified in Section 3.0 leave the site, they are responsible for notifying 
the Project Manager of a designated back-up person. The back-up person will be instructed in 
their responsibilities in the event of a hurricane. 
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,, --‘-y 4.0 WORK AND SUPPORT AREAS 

To prevent migration of contamination from personnel and equipment, work areas will be clearly 
specified as designated below prior to beginning operations. Each work area will be classified in 
accordance with NIOSH/OSHAAJSCG/EPA’S document Occupational Safety and Health 
Guidance Manual for Hazardous Waste Site Activities. Each work area will be clearly identified 
using signs or physical barriers. The following work zones will be established: 

e Exclusion Zone 
e Contamination Reduction Zone 
0 Support Zone 

A log of all personnel visiting, entering or working on the site shall be maintained in the main 
office trailer location. No visitor will be allowed in the EZ without showing proof of training and 
medical certification, per 29 CFR 1910.120/l 926.65(e), (f). Visitors will attend a site orientation 
given by the SSO and sign the HASP. 

The following are standard safe work practices that apply to all site personnel and will be 
discussed in the safety briefing prior to initiating work on the site: 

@ Eating, drinking, chewing gum or tobacco, smoking is prohibited in the EZKRZ:;. 

l Hands and face must be washed upon leaving the EZ and before eating, drinking, 
chewing gum , tobacco or smoking . 

l A buddy system will be used. Hand signals will be established to maintain 
communication. 

l During site operations, each worker will consider himself as a safety backup to his 
partner. Off-site personnel provide emergency assistance. 

l Visual contact will be maintained between buddies on site when performing hazardous 
duties. 

l No personnel will be admitted to the site without the proper safety equipment, training, 
and medical surveillance certification. 

l All personnel must comply with established safety procedures. Any staff member who 
does not comply with safety policy, as established by the SSO or the SS, will be 
immediately dismissed from the site. 

l Proper decontamination procedures must be followed before leaving the site. 

l All employees and visitors must sign in and out of the site. 
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5.0 EMERGENCY OPERATING PROCEDURES “, >,rw.. 

Condition V - Early Preparedness 

The SSO will notify the PM and SS when a tropical storm has been named and/or any severe 
weather has the potential to produce destructive winds at the NWS Yorktown within 916 hours. 
This will initiate Condition of Readiness (COR) Condition V. This phase will continue until: 

The storm or condition is downgraded 
The storm track poses no threat to the site 
Condition IV begins 

During Condition V, the progress of the storm will be monitored and tracked. The client will be 
contacted at least twice daily for Condition Requirements updates and to inform him of 
completion of required actions for Condition V. 

See Appendix A for the Hurricane Preparedness Responsibility Punch List - Condition V.. 

Condition IV - (Destructive winds are possible within 72 Hours) 

This COR starts when IT is notified by the client representative that severe weather is within 72 
hours of posing a threat to the project location. The SSO will ensure that the following steps are 
taken: 

Monitor the storm and inform the PM and SS of its progress 
Check PPE supplies and equipment to determine if any shipments are required or if 
pending shipments should be advanced or postponed 

During Condition IV, the progress of the storm will be continuously monitored and tracked. 
The SS will instruct site personnel to begin general cleanup of all loose materials that may pose a 
hazard during high winds or rain. This will include removal of all debris, trash, and other debris 
that may become missile hazards. All form lumber will be stacked in neat piles less than 4 feet 
high. The client representative will be contacted at least twice daily for Condition Requirements 
updates and to inform him of completion of required actions for Condition IV. 

The SS will keep all site personnel advised of the status of the storm and site preparation 
activities. Due to the urgency and amount of work involved in preparing for a threatenin,g storm, 
all construction operations which might interfere with securing operations, such as st.arting a 
major excavation, will cease. 
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The SS will ensure that the following steps are taken: 

l Fill fuel tanks in all equipment on-site 
l Secure stockpiled material on-site or place in the storage trailer located near the site 

office trailer. 
l Review requirements for Condition II with all crewmembers. 
l Maintain condition IV requirements. 

See Appendix A for the Hurricane Preparedness Responsibility Checklist - Condition IV. 

Condition III - Tropical Storm Warning (Destructive winds are possible Within 48 Hours) 

This COR starts when severe weather places the project site under a tropical storm Twarning. 
Condition III activities will also start if a threatening tropical storm is upgraded to a hurricane, or 
a severe storm approaching NWS Yorktown has generated destructive winds in other locations. 
The PM, SS, and SSO will determine when to cease all operations based upon current weather 
conditions and/or as directed by the client representative. If the storm or Condition is 
downgraded, the PM, SS, and SSO will meet with the client to decide if a downgrade of the COR 
is appropriate. Actions for Condition III will be maintained and the following shall also be 
completed: 

Machinery, tools, equipment, and materials will be secured or removed form the site. 
Take actions to secure jobsite necessary for Condition I that cannot be completed within 
18 hours. 

See Appendix A for the Hurricane Preparedness Responsibility Checklist - Condition III. 

Condition II - Destructive Winds are anticipated within 24 hours. 

Condition II begins when destructive winds are anticipated within 24 hours and/or as directed by 
the ROICC. The PM, SS, and SSO will determine when to demobilize from the site based upon 
weather conditions. During this phase: 

The SS will: 

l Secure machinery, tools, equipment and materials or remove them from the jobsite. 
l Conduct a roll call of personnel on-site 
l Notify personnel, on leave, of schedule changes 
l Personnel needing to leave the project to attend to personal matters will notify their SS 

immediately. 
l Valuable records, files, and equipment will be boxed in preparation for movement to a 

safe location such as the hotel or Tidewater Office (optional). 

The SSO will ensure that the following step is taken: 
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l All visitors from the site are evacuated 
l Make a final site walk-through to determine that the site is secure and clear all missile 

hazards from the jobsite 
l Inform the Project Manager that all personnel are being released from the site 

The Project Accountant shall ensure that the following steps are taken: 

l Valuable records, files, and small office equipment are moved to a safe location such as 
the Tidewater Office (optional). 

l Move large office equipment away from doors and windows 
l Tape or board the windows in the office trailer 

If the storm or Condition is downgraded, the PM, SS, and SSO will meet to dec:ide if a 
downgrade of the phase is necessary. 

See Appendix A for the Hurricane Preparedness Responsibility Checklist - Condition II. 

Condition I - Destructive winds are anticipated within 12 hours. 

Complete all remaining actions required for lower conditions of readiness. 
Secure jobsite access and evacuate to safe refuge. 

See Appendix A for the Hurricane Preparedness Responsibility Checklist - Condition I. 

,,. ,,*. Resume Site Operations 

The PM will contact the client representative to determine when site operations will resume. 
Although the hurricane/severe weather has passed, hazards may still exist because of water 
damage, other hazardous conditions, dangers from electric shock, poisonous snakes, etc. 

The SSO will conduct a damage survey with the PM and SS. Photographs of the storm damage 
at the site will be taken by the SS. They will develop a prioritized recovery plan from the survey 
findings. Subsequently, all site personnel will be notified when it is safe to return to work. 
Required personnel and subcontractor expertise will be mobilized to the site to repair any 
damaged equipment. 

See Appendix A for the Hurricane Preparedness Responsibility Checklist - Resume Site 
Operations. 
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6.0 DEBRIEFING 

Following the return to work of site personnel, the Site Supervisor will conduct a debriefing with 
site personnel. The debriefing will accomplish the following objectives: 

l Finalize a recovery plan 
l Review the Hurricane Plan for effectiveness 
l Suggest and agree on improvements to the plan 
l Incorporate plan changes 

When completed, the PM and SS will meet with site personnel to discuss any corrective actions 
or changes in this plan. 
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7, 0 REFERENCES 

The following references and sources of information may be consulted for additional guidance on 
hurricane preparedness and response. 

Disaster Planning Guide for Business and Industry, Federal Emergency Management 
Administration (FEMA). 

U.S. Department of Commerce; National Oceanic and Atmospheric Administration 

(NOAA) 
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ATTACHMENT A 

,-ewr HURRICANE PREPAREDNESS RESPONSIBILITY 
CHECKLISTS 
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HURRICANE PREPAREDNESS CHECKLIST 
Itemized Equipment Checklist, Condition III. 

Equipment Secure in Place Remove from Project Site 



HURRICANE PREPAREDNESS CHECKLIST 

Condition V 

Date/Time Entered Condition V: 

Severe Weather/Tropical Storm: 

Action Items 

c] Project Manager Notified 

q Track of Storm Poses No Threat 

q Storm or Condition is downgraded 

0 Upgrade to Condition IV 

Storm Location 

Date/Time: Date/Time: 

Location/Coordinates: Location/Coordinates: 

Date/Time: 

Location/Coordinates: 

Condition V Action Items Complete: 

Date: 

Date/Time: 

Location/Coordinates: 



HURRICANE PREPAREDNESS CHECKLIST 

Condition IV (Landfall within 72 hours) 

Date/Time Entered Condition IV: 

Action Items: 

c] Notify Project Manager 

q Notify Project Superintendent 

q Notify Site Personnel 

17 Assemble Shift personnel to begin preparation 

0 Track storm on hurricane tracking map (Attachment C) (if applicable) 

The Project Foremen will ensure the following steps are taken: 

0 Secure all heavy equipment located at the site in accordance with manufacturer’s specifications. All equipment 
will be moved to the aviation field and/or site 6. 

0 All equipment fuel tanks will be filled. 

, *..xr* 0 All subcontractors with equipment or supplies on-site will be notified to begin removal procedures 

fl Ensure all generators and lights are operational and make arrangements to secure additional ones if needed. 

Condition IV Action Items Complete: 
Date: 



HURRICANE PREPAREDNESS CHECKLIST 

Condition III (Landfall within 48 hours) 

Date/Time Entered Condition III: 

Action Items: 

q Provide the status of the storm to site personnel on an hourly basis 

0 Remove all valuable records, files, and small equipment from the trailers to the Tidewater VA office (optional. 
At the discursion of the Project manager) 

0 Take actions to secure job-site necessary for Condition I that cannot be accomplished in 18 hours 

q Recheck all items on checklist IV to ensure they are complete (ie.: gas tanks are still filled) 

See itemized equipment checklist (itemized list of equipment to be secured/removed and COR 
for action) 

Condition III Action Items Complete: 
Date: 



HURRICANE PREPAREDNESS CHECKLIST 

Condition II 

Date/Time Entered Condition II: 

Action Items: 

q Evacuate all visitors from the site 

17 Conduct a role call of site personnel and inform the SSO 

q Move large office equipment away from doors and windows 

0 Check the status all incoming shipments of supplies and equipment 

c] Remove all unnecessary vehicles from the site 

0 Secure heavy equipment in accordance with manufacturer’s specification 

0 Tape or board site office trailer windows 

0 Secure all valuable records and equipment 

0 Release personnel from the site 

q Recheck all items on checklist IV and III to ensure they are complete (i.e.: gas tanks are still filled) 

Condition II Action Items Complete: 
Date: 



HURRICANE PREPAREDNESS CHECKLIST 

Condition I 

Date/Time Entered Condition I: 

Action Items: 

0 Complete all action items for lower conditions of readiness 

0 Secure job-site access and evacuate to safe refuge 

Condition I Action Items Complete: 
Date: 



ATTACHMENT B 
EMERGENCY PHONE NUMBERS 
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Attachment C 
HURRICANE TRACKING MAP 

This map will be displayed in the site office trailer or alternate location as designated by the site supervisor. 

_..‘ __ 



HURRICANE PREPAREDNESS CHECKLIST 

Resume Site Operations 

Date/Time Resume Site Operations: 

Action Items: 

q Conduct a damage survey 

0 Notify all site personnel when to return to work 

0 Develop a prioritized recovery plan 

[7 Inspect electrical equipment before re-energizing to detect and repair damage 

0 Inspect trailers for structural damage. Repair as needed. 

0 Provide bottled water for drinking until normal drinking water is deemed safe to drink 

q Remove storm debris from site 

0 Notify client representative of the resumption of site activities 

Resume Site Operations Action Items Complete: 
Date: 
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2.0 BACKGROUND INFORMATION 

2.1 OHM REMEDIATION SERVICES CORPORATION, A SUBSIDIARY OF THE IT 
GROUP (OHM/IT) 

Contract No. N62470-97-D-5000 
Task Order No. 006 1 

The principal tasks to be conducted are listed below: 

Mobilization/Site Preparation 
Installation of erosion and sediment controls; 
Clearing, Grubbing, and Tree Felling 
Survey the site to determine the area of excavation; 
Construction of decontamination pad 
Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
Decontaminate and demolish bio-cell at Site 22 
Conduct confirmatory sampling at Sites 4,2 1, and 22 
Backfill and restore Sites 4, 2 1, and 22 
Project demobilization 

2.2 
, “-=.\ 

OH&I/IT ACCIDENT EXPERIENCE 

WR. .. : EMB (Interstate)* 

1999 0.53 

I 1997 I 0.54 I 2.5 I 

* OHM/IT 

2.3 HAZARDOUS ACTMTIES REWIRING ACTIVITY HAZARD ANALYSIS* 

Mobilization/Site Preparation 
Installation of erosion and sediment controls; 
Clearing, Grubbing, and Tree Felling 
Survey the site to determine the area of excavation; 
Construction of decontamination pad 
Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
Decontaminate and demolish bio-cell at Site 22 
Conduct confirmatory sampling at Sites 4,2 1, and 22 
Backfill and restore Sites 4,2 1, and 22 
Project demobilization 

*OHM/IT’s Activity Hazard Analyses are located in the Site Specific Health and Safety Plan 
Appendix D. 
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1 3.0 XTATEM-ENT OF SAFETYAN HEALTH POLICY 

3.1 CORPORATE POLICY STATEMENT (ATTACHED) 

, . . . .j 
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Procedure No. HSOOl 
Revision No. 2 
Date of Revision 06/12/01 
Last Review Date 06112/01 
Page 1 of1 

PROCEDURE 
Subject: SAFETY 

1.0 PURPOSE AND SUMMARY 
It is the policy of IT Corporation (IT) to provide a safe and healthful workplace for all employees, 
subcontractors and consultants in compliance with government requirements. Additionally, when 
appropriately communicated, the more stringent safety requirements of our clients will take 
precedence. 

We believe in two fundamental minciples of safetv: all accidents. iniuries and occupational 
illnesses are preventable: and if an operation cannot be done safelv, we will not do& To put 
these principles into practice, all employees will receive the appropriate training, equipment, and 
other resources necessary to complete assigned tasks in a safe and efficient manner. Every 
employee has responsibility for proper health and safety performance. 

Safety, industrial hygiene and loss prevention are the direct responsibility of all members of IT 
management. Safety shall take precedence over expediency or short cuts. It is a condition of 
employment that all employees work safely and follow established IT safety rules and procedures. 
No individual(s) may pose a threat to the health and safety of other individuals in the workplace. 

The implementation of effective safetv and health practices is a kev measure of managerial 
performance. The effectiveness of these practices is evaluated through periodic audits. 

All injuries, occupational illnesses, vehicle accidents, and health and safety incidents will be 
investigated. Appropriate corrective measures will be taken to prevent recurrence and continually 
improve safety in the workplace. 

These standard policies and procedures are applicable to all members of The IT Group, Inc., except where superseded or 
modified by the member Company. 



, ” ,-- 

4.0 RESPONS’BILITIES AND LINES OF AUTHOA’UTIES 

Safety responsibilities, accountability and lines of authority are discussed in Section 2.0 of the HASP. 
The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH), Health and Safety 
Manager (HSM), Health and Safety Coordinator (HSC), and Site Safety Officer (SSO) are responsible for 
formulating and enforcing health and safety requirements, and implementing the Site Specific Health and 
Safety Plan (HASP). 

-~ 
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5.0 SUBCONTMCTORS~D SUPPLIERS 

5.1 LIST OF SUBCONTRACTORS (TBD) 

5.2 SUBCONTRACTOR/SUPPLIER COORDINATION AND CONTROL 

OHM/IT subcontractors will be screened for safety performance and compliance with Federal Alcohol 
and Drug testing requirements prior to being issued any contract for site work. OHM/IT subcontractors 
will comply with the requirements for site safety as outlined in OHM/IT Group Health and Safety 
Procedure HSOll (see IT Corporate Health and Safety Procedures Manual). The Site 
Superintendent/Supervisor will be responsible for the conduct and control of OHM/IT subcontractors. 

5.3 SUBCONTRACTOR/SUPPLIER SAFETY RESPONSIBILITIES 

All subcontractor employees are subject to the same training and medical surveillance requirements as 
OHM/IT personnel depending on job activity. All activities involving the potential for exposure to 
hazardous waste materials will require medical and training certification as mandated by 29 CFR 
1910.120 and 29 CFR 1926.65. All subcontractor personnel will be required to sign in daily and be 
required to attend a daily meeting discussing operations and safety issues. All subcontractors involved in 
construction/remedial activities will complete a Subcontractor Pre-Job Safety Checklist prior to the start 
of work at the site. Subcontractors will submit Job Safety Analyses for their work activities to the SS. 
The subcontractor reports directly to the Project Manager. All incidents involving subcontractor 
employees shall be reported to the Site Supervisor and a copy of the subcontractor’s injury/ilhress report 
shall be submitted to the SS within 24 hours. 

OHM/IT subcontractors are required to sign off and comply with all requirements of the OHM/IT Site- 
Specific Health and Safety Plan and Accident Prevention Plan. Contractors not in compliance will be 
immediately dismissed from the site. 

Suppliers delivering various materials to the project site or providing equipment/ equipment maintenance 
will comply with all Naval Facility rules and regulations. Supplier personnel will not be permitted into 
contaminated areas unless training and medical surveillance is in accordance with 29 CFR 
1910.120/1926.65. Contractors will not ride on tractors, forklifts or similar vehicles unless specific seats 
are provided. They will follow Facility hot work rules if hot work is required for vehicle or equipment 
maintenance. Trucks will be loaded and unloaded in a safe and effective manner and materials will be 
stored safely in designated locations only. Associated packaging will be properly disposed of and litter 
will not permitted to be scattered or blown from truck beds. Operators of mobile equipment on site must 
observe all traffic rules such as speed limits and right-of-ways of pedestrians. 
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/ 6.0 TMNING 

6.1 SAFETY INDOCTRINATION SUBJECTS: 

Outlines of the site safety orientation for OHM/IT / sub-contract personnel and visitors are provided in 
Section 10.0 of the HASP. 

6.2 MANDATORY TRAINING AND CERTIFICATIONS 

Mandatory training and certifications are discussed in Section 10.0 of the HASP. 
All personnel entering the exclusion zone will be trained in the provisions of this Accident Prevention 
Plan and be required to sign the Accident Prevention Plan. 

Site-specific training for the TO 0061 will include a review of potential site contaminants, Hazard 
Communication as per 29 CFR 1910.1200/1926.59, site physical and environmental hazards, emergency 
response and evacuation procedures, and emergency telephone numbers will be held at the site location 
by the SS and SSO before any site work activities begin. Although all OHM/IT workers receive confined 
space training during initial 40 hour health and safety training, site specific training, including rescue 
procedures, will be conducted before any confined space entry is performed. 

6.3 EMERGENCY RESPONSE TRAINING 

,r--x All OHM/IT personnel who have completed 40 hour HAZWOPER Training are qualified as emergency 

I responders per 29 CFR 1910.120/1926.65 (e)(3)(iv). Site Specific Emergency Response Procedures will 
be reviewed with all site personnel as a part of site indoctrination. 

6.4 SUPERVISORY AND EMPLOYEE SAFETY MEETINGS 

The OHM/IT SS and SSO will conduct daily safety meetings at the start of each work shift :for on-site 
personnel and will require subcontractors to follow similar meeting procedures or participate in the 
OHM/IT daily safety meetings. Daily safety meetings will comply with HS05 1 (see IT Health and Safety 
Procedures Manual). 
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7.0 SAFETYAND HEALTHINSPECTIONS 

7.1 SAFETY INSPECTIONS 

The OHM/IT Project Manager and Site Supervisors/ Superintendents are required to conduct bi-monthly 
inspections of their sites using the Project Safety Inspection Report according to HS021 (see IT Group 
Health and Safety Program). SSOs are responsible for conducting and preparing reports of daily safety 
inspections of work processes, site conditions, equipment conditions and submitting them to SS. The 
SSO will discuss any necessary corrective actions with the SS and review new procedures. Copies of 
these reports are maintained on file at the project locations. 

The OHM/IT Health and Safety Manager (HSM) or his designated representative will periodically 
conduct site visits and perform Site Safety Assessments. These reports are kept on file at the Somerset, 
New Jersey, Offrce and are tracked in a database for each OHM/IT Project Manager and Supervisor/ 
Superintendent, including the number of action items noted during the visit and written confirmation of 
the corrective actions for each item. These responses are compiled and provided to program management 
for review. 

7.2 EXTERNAL INSPECTIONS/CERTIFICATIONS 

OHM/IT does not anticipate, but may consider the use of outside sources, to provide safety inspections on 

,,,-. , an as necessary basis. 

/ 
As required, OHM/IT safety equipment will comply with appropriate OSHA (Occupational !Safety and 
Health Administration), NIOSH (National Institute for Occupational Safety and Health), ANSI (American 
National Standards Institute), ASTM (American Society for Testing and Materials), and US Coast Guard 
or other recognized certification organizations. 
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8.0 SAFETYAND HEALTH EXPECTATIONS, 
INCENTIVE PROGRA.MS, AND COMPLIANCE 

8.1 COMPANY SAFETY PROGRAM GOALS 

OHM/IT considers safety the highest priority during work at a site containing potentially hazardous 
materials and has established a goal of zero incidents for all projects. All projects will be conducted in a 
manner which minimizes the probability of near misses, equipment/property damage or injury. OHM/IT 
will establish programs to recognize people and projects that demonstrate excellence in safety 
performance. OHM/IT will use safety observation programs to identify and correct unsafe: acts and 
conditions. Safety awareness programs will be used to provide continuous training and development of 
good safety practices. OHM/IT site supervision will investigate all incidents to determine root causes and 
institute corrective actions to prevent recurrence. OHM/IT will provide and enforce safety rules to protect 
employees, subcontractors, clients and the public. 

8.2 OHM/IT SAFETY INCENTIVE PROGRAMS: 

A copy of the OHM/IT Safety Incentive Award Program is provided at the project. The OHM/IT Project 
Manager will develop a site-specific program for approval by the HSM and the Business Line Lead 
within 10 days of project mobilization. 

8.3 OHM/IT EMPLOYEE SAFETY RESPONSIBILITY REOUIREMENTS 

Each employee is responsible for personal safety as well as the safety of others in the area and is expected 
to participate fully in the Safety Improvement Process, particularly the Safety Observation Prog~arn. The 
employee will use all equipment provided in a safe and responsible manner as directed by the SS. All 
OHM/IT personnel will follow the policies set forth in the IT Group Health and Safety Program HSOOl- 
999. Site personnel concerned with any aspect of health and safety shall bring it to the attention of the 
SS/SSO. If not satisfied, they should contact the HSM or HSC. All project personnel have the authority 
to stop work if in their judgement serious injury could result from continued activity. The SS and the 
SSO shall be notified immediately if this becomes necessary. To protect the health and safety of all 
personnel, employees that knowingly disregard safety policies/procedures may be subject to disciplinary 
actions up to and including termination. OHM/IT Employee Safety Responsibility is fully detailed in 
HSOlO Employee Safety and Health Work Rules 

8.4 MANAGERS AND SUPERVISORS SAFETY ACCOUNTABILITY 

It is the duty of the first line supervisor to motivate employees to adhere to OHM/IT’s safety policy in 
each work situation. A first line supervisor for these purposes is defined as that person designated to give 
immediate on-site supervision to personnel involved in a task. 

All supervisors shall have complete knowledge of the safe procedure for all jobs and tasks under their 
supervision or when in doubt, shall seek assistance prior to initiating a task. This is the only acceptable 
manner in which to perform the task. If the task cannot be accomplished safely, it will not be attempted. 
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Supervisors will: 

Explain the safety procedure involved with a task to each employee and check frequently to see that 
the employee understands and works as instructed. 

Allocate sufficient time for the training and coaching of all employees to insure that everyone knows 
the correct procedure for safely accomplishing required tasks. 

Prevent new employees from performing any tasks until required training is completed. 

Immediately correct unsafe conditions, which involved OHM/IT employees or contractors. 

Ensure that the employees are outfitted with and wear personal protective equipment as specified by 
this APP, site-specific health and safety plan, other OHM/IT procedures or as directed by the SSO, 
HSC, CIH or HSM. 

Set a good safety example. 

Obtain the cooperation of employees and contractors. 

Provide a safe work environment for employees and contractors. 

Confirm contractor safety performance records have been verified prior to contract award and 
monitor contractor performance during operations. 

Report all accidents, near misses and property damage in accordance with the Incident Management 
and Reporting Procedure. 

Establish a safety culture, using the elements of the OHM/IT Safety Improvement process, which 
promotes awareness, encourages participation and recognizes excellence. 
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9.0 ACCIDENT REPORTING 

9.1 EXPOSURE DATA MAN-HOURS WORKED) 

The Vice President of Health and Safety tracks and maintains incident records as to Federal reporting 
requirements (OSHA 200 Log). Incident rates are reported monthly to the HSM. Incident Rates and 
Workers Compensation losses are tracked for the LANTDIV Program. 

9.2 ACCIDENT INVESTIGATIONS, REPORTS AND LOGS 

The site supervisor conducts Accident/incident investigations. A report is completed by the site 
supervisor and is required to be reviewed and signed by the site safety officer and the Project Manager. 
The report must be submitted to the HSM within 24 hours. All incident reporting forms are provided in 
HS020. 

9.3 IMMEDIATE NOTIFICATION OF MAJOR INCIDENTS 

OHM/IT will immediately notify the client of any major incident, including injury, fire, equipment/ 
property damage and environmental incident. A full report will be provided within 24 hours. The 
following procedure will be followed in response to any major personal injury. 

9.3.1 ResDonse 
The nearest workers will immediately assist a person who shows signs of medical distress or who is 
involved in an accident. The work crew supervisor will be summoned. 

The work crew supervisor will immediately make radio contact with the site supervisor to alert him of a 
medical emergency situation. The work crew supervisor will advise the following information: 

l Location of the victim at the work site 
l Nature of the emergency 
l Whether the victim is conscious 
l Specific conditions contributing to the injury, if known 

The following actions will then be taken depending on the severity of the incident: 

l Life-Threateniw Incident - If an apparent life-threatening condition exists, the crew supervisor 
will inform the emergency coordinator by radio, and the local Emergency Response Services (EMS) 
will be immediately called. An on-site person will be appointed who will meet the EMS and have 
him/her quickly taken to the victim. OHM/IT personnel will evacuate any injury within the EZ to a 
clean area for treatment by (EMS) personnel. No one will be able to enter the EZ without shiowing 
proof of training, medical surveillance and site orientation. 

l Non Life-Threateniw Incident - If it is determined that no threat to life is present, the She Safety 
Officer will direct the injured person through decontamination procedures (see below) appropriate to 
the nature of the illness or accident. Appropriate first aid or medical attention will then be 
administered. 
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*NOTE: The area surrounding an accident site must not be disturbed until the Site Safety Officer 
has cleared the scene. 

Any personnel requiring emergency medical attention will be evacuated from exclnsion and 
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise 
aggravates the injury. Personnel will not enter the area to attempt a rescue if their own lives would be 
threatened. The decision whether or not to decontaminate a victim prior to evacuation is based on the 
type and severity of the illness or injury and the nature of the contaminant. For some emergency victims, 
immediate decontamination may be an essential part of life-saving first aid. For others, decontamination 
may aggravate the injury or delay life-saving first aid. Decontamination will be performed if it does not 
interfere with essential treatment. 

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

l Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

l Alert emergency and off-site medical personnel to potential contamination; instruct them about 
specific decontamination procedures. 

(/--x. 
/ l Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, with the 

affected person. 
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IO.0 MEDICAL SUPPORT 

On-site Medical Support/Off-site Medical Arrangements are provided in Section 9 and 11 of the HASP. 

/’ , 
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I Il.0 PERSONAL PROTECTIVE EQUIPMENT 

11.1 HAZARD ASSESSMENT PROCEDURES/WRITTEN CERTIFICATIONS BOR 
PERSONAL PROTECTIVE EOUIPMENT 

Protection levels provided in the HASP will be established for the site work activities based on the levels 
of site contaminants and the scope of work. Once on-site, results of air monitoring and visual inspection 
of the work activities may indicate the need for changes in these PPE level(s). Any significant change in 
the PPE level will be approved by the SSO in consultation with the HSC, CIH and/or HSM. Personal 
Protective Equipment (PPE) selection criteria are outlined in HS 600 and HS601 (see IT Health and 
Safety Procedures Manual). 

All personnel using respiratory protection will be cleared by a physician for use of a respirator and will be 
fit-tested to assure they can achieve an acceptable fit. Physician clearance and results of fit testing will be 
documented as required by HS 100. 
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12.0 PLANS REQUIBED BY THE SAFETYMANUAL 

12.1 HAZARD COMMXJNICATION PROGRAM 

The Site-Specific Hazard Communication Program is included Section 4.2 of the HASP. IT Hazard 
Communication Program complies with 29 CFR 1926.59/1910.1200 and is outlined in HS060 (see IT 
Group Health and Safety Program). 

12.2 .EMERGENCY RESPONSE PLANS 

The Site-Specific Emergency Response and Contingency Plan is included in Section 9.0 of the HASP. 

12.3 LAYOUT PLANS 

Site Layout Plans (indicating work zones) are included in the Work Plan. Work zones are defined in 
Section 5.0 of the HASP. 

12.4 RESPIRATORY PROTECTION PLAN 

The primary objective of respiratory protection is to prevent employee exposure to atmospheric 
contamination. When engineering measures to control contamination are not feasible, or while they are 
being implemented, personal respiratory protective devices will be used. 

>/-‘ --. The criteria for determining respirator need have been evaluated based on the site contaminants. Air 
/ monitoring will be conducted to confirm that respiratory protection levels are adequate (see Section 8.0 

HASP). All respirator users will be OSHA trained in proper respirator use and maintenance. The SS and 
SSO will observe workers during respirator use for signs of stress. The SS, CIH, HSM, HSC, and SSO 
will also evaluate the implementation of the HASP, periodically, to determine its continued effectiveness 
with regard to respiratory protection. All persons assigned to use respirators will have medical clearance 
to do so. 

12.5 LEAD ABATEMENT PLAN 

Not Applicable 

12.6 ASBESTOS ABATEMENT PLAN 

Not Applicable 

12.7 ABRASIVE BLASTING 

Not Applicable 

12.8 CONFINED SPACE 

Confined Space Entry Procedures are outlined in IT Procedure HS300 

12.9 HAZARDOUS ENERGY CONTROL PLAN 

,-7..._ Lockout/Tagout Procedures are outlined in HS3 15. 
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12.10 CRITICAL LIFT PROCEDURES 

Not Applicable 

12.11 CONTINGENCY PLAN FOR SEVERE WEATHER 

Contingency plans for severe weather are included in Section 9.0 of HASP. A site Specific :Hurricane 
Preparedness Plan is located in Appendix F of the HASP. 

12.12 ACCESS AND HAUL ROAD PLAN 

Not Applicable 

12.13 DEMOLITION PLAN 

Not Applicable 

12.14 EMERGENCY RESCUE (TUNNELING) 

Not Applicable 

12.15 UNDERGROUND CONSTRUCTION FIRE PREVENTION AND PROTECTION PLAN 

Not Applicable 

12.16 COMPRESSED AIR PLAN 

Not Applicable 

12.17 FORM WORK AND SHORING ERECTION AND REMOVAL PLANS 

Not Applicable 

12.18 LIFT SLAB PLANS 

Not Applicable 

12.19 SSHP 

The OHM/IT Site Specific Health and Safety Plan is included with this submission. 

12.20 BLASTING PLAN 

Not Applicable 

12.21 DIVING PLAN 

Not Applicable 

12.22 ALCOHOL AND DRUG ABUSE PREVENTION PLAN 

OHM/IT substance abuse procedures are outlined in IT HS 10 1 - Drug, and Alcohol Testing. 
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13.0 CONTRACTOR INFORMMTION TO MEET THE 
REQUIREMENTS OF THE MAJOR SECTIONS OF 
EM 385-I-I 

In addition to this Accident Prevention Plan, OHM/IT has prepared a Site-Specific Health and Safety Plan 
to meet the major requirements of USACE Manual 3 85-l - 1. Additional procedures for major 
requirements are provided in the IT Group Health and Safety Procedures Manual HSOOl-999. 
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ACCIDENT PREVENTION PLAN 
, :c-. 

1.0 SIGNATURE SHEET 

Plan Preparer: 
Health and Safety Manager 

Approved by: 
Project Manager 

Robert Brooks, CSP 
(732) 469-5599 (office) - 
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2.0 BACKGROUND INFORMATION 

2.1 OHM REMEDIATION SERVICES CORPORATION, A SUBSIDIARY OF THE IT 
GROUP (OHM/IT) 

Contract No. N62470-97-D-5000 
Task Order No. 0061 

The principal tasks to be conducted are listed below: 

Mobilization/Site Preparation 
Installation of erosion and sediment controls; 
Clearing, Grubbing, and Tree Felling 
Survey the site to determine the area of excavation; 
Construction of decontamination pad 
Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
Decontaminate and demolish bio-cell at Site 22 
Conduct confirmatory sampling at Sites 4,21, and 22 
Backfill and restore Sites 4,2 1, and 22 
Project demobilization 

2.2 OHM/IT ACCIDENT EXPERIENCE 

YEAR EMR (Interstate)* 

1999 0.53 

OSHA 
Recordable 

Incident Rate* 

3.3 

1998 0.58 3.7 1997 0.54 2.5 i 

* OHM/IT 

2.3 HAZARDOUS ACTIVITIES REOUIRING ACTIVITY HAZARD ANALYSIS* 

l Mobilization/Site Preparation 
l Installation of erosion and sediment controls; 
l Clearing, Grubbing, and Tree Felling 
l Survey the site to determine the area of excavation; 
l Construction of decontamination pad 
l Excavate/segregate and stockpile PAH, CPAH, inorganic, and explosive contaminated soils 
l Decontaminate and demolish bio-cell at Site 22 
l Conduct confirmatory sampling at Sites 4,21, and 22 
l Backfill and restore Sites 4,21, and 22 
l Project demobilization 

,,“--. 

*OHM/IT’s Activity Hazard Analyses are located in the Site Specific Health and Safety Plan Appendix 
D. 
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3.0 STATEMENT OF SAFETYAN HEALTH POLICY 

3.1 CORPORATE POLICY STATEMENT (ATTACHED) 

/ . . . 
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4.0 RESPONSlBILITIES AND LINES OF AUTHORITTES 

Safety responsibilities, accountability and lines of authority are discussed in Section 2.0 of the: HASP. 
The Project Manager (PM), Site Supervisor (SS), Certified Industrial Hygienist (CIH), Health anld Safety 
Manager (HSM), Health and Safety Coordinator (HSC), and Site Safety Officer (SSO) are responsible for 
formulating and enforcing health and safety requirements, and implementing the Site Specific Health and 
Safety Plan (HASP). 
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5.0 SUBCONTMCTORS AND SUPPLIERS 
, -..., 

5.1 TBD 

5.2 SUBCONTRACTOR/SUPPLIER COORDINATION AND CONTROL 

OHM/IT subcontractors will be screened for safety performance and compliance with Federal Alcohol 
and Drug testing requirements prior to being issued any contract for site work. OHM/IT subcontractors 
will comply with the requirements for site safety as outlined in OHM/IT Group Health and Safety 
Procedure HSOll (see IT Corporate Health and Safety Procedures Manual). Tlhe Site 
Superintendent/Supervisor will be responsible for the conduct and control of OHM/IT subcontractors. 

5.3 SUBCONTRACTOR/SUPPLIER SAFETY RESPONSIBILITIES 

All subcontractor employees are subject to the same training and medical surveillance requirements as 
OHM/IT personnel depending on job activity. All activities involving the potential for exposure to 
hazardous waste materials will require medical and training certification as mandated by 129 CFR 
1910.120 and 29 CFR 1926.65. All subcontractor personnel will be required to sign in daily and be 
required to attend a daily meeting discussing operations and safety issues. All subcontractors involved in 
construction/remedial activities will complete a Subcontractor Pre-Job Safety Checklist prior to the start 
of work at the site. Subcontractors will submit Job Safety Analyses for their work activities to) the SS. 
The subcontractor reports directly to the Project Manager. All incidents involving subcontractor 
employees shall be reported to the Site Supervisor and a copy of the subcontractor’s injury/illness report 
shall be submitted to the SS within 24 hours. 

, .I r.,, OHM/IT subcontractors are required to sign off and comply with all requirements of the OHM/IT Site- 
Specific Health and Safety Plan and Accident Prevention Plan. Contractors not in compliance: will be 
immediately dismissed from the site. 

Suppliers delivering various materials to the project site or providing equipment/ equipment maintenance 
will comply with all Naval Facility rules and regulations. Supplier personnel will not be permitted into 
contaminated areas unless training and medical surveillance is in accordance with ;!9 CFR 
1910.120/1926.65. Contractors will not ride on tractors, forklifts or similar vehicles unless specific seats 
are provided. They will follow Facility hot work rules if hot work is required for vehicle or equipment 
maintenance. Trucks will be loaded and unloaded in a safe and effective manner and materials will be 
stored safely in designated locations only. Associated packaging will be properly disposed of and litter 
will not permitted to be scattered or blown from truck beds. Operators of mobile equipment on site must 
observe all traffic rules such as speed limits and right-of-ways of pedestrians. 
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6.0 TRAINING 

6.1 SAFETY INDOCTRINATION SUBJECTS: 

Outlines of the site safety orientation for OHM/IT / sub-contract personnel and visitors are provided in 
Section 10.0 of the HASP. 

6.2 MANDATORY TRAINING AND CERTIFICATIONS 

Mandatory training and certifications are discussed in Section 10.0 of the HASP. 
All personnel entering the exclusion zone will be trained in the provisions of this Accident Prevention 
Plan and be required to sign the Accident Prevention Plan. 

Site-specific training for the TO 0061 will include a review of potential site contaminants, Hazard 
Communication as per 29 CFR 19 10.1200/1926.59, site physical and environmental hazards, emiergency 
response and evacuation procedures, and emergency telephone numbers will be held at the site location 
by the SS and SSO before any site work activities begin. Although all OHM/IT workers receive confined 
space training during initial 40 hour health and safety training, site specific training, including rescue 
procedures, will be conducted before any confined space entry is performed. 

6.3 EMERGENCY RESPONSE TRAINING 

All OHM/IT personnel who have completed 40 hour HAZWOPER Training are qualified as emergency 
responders per 29 CFR 19 10.120/l 926.65 (e)(3)(iv). Site Specific Emergency Response Procedures will 
be reviewed with all site personnel as a part of site indoctrination. 

6.4 SUPERVISORY AND EMPLOYEE SAFETY MEETINGS 

The OHM/IT SS and SSO will conduct daily safety meetings at the start of each work shift for on-site 
personnel and will require subcontractors to follow similar meeting procedures or participatle in the 
OHM/IT daily safety meetings. Daily safety meetings will comply with HS05 1 (see IT Health and Safety 
Procedures Manual). 
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7.0 SAFETYAND HEALTHINSPECTIONS 

7.1 SAFETY INSPECTIONS 

The OHM/IT Project Manager and Site Supervisors/ Superintendents are required to conduct bi-monthly 
inspections of their sites using the Project Safety Inspection Report according to HS021 (see IT Group 
Health and Safety Program). SSOs are responsible for conducting and preparing reports of daily safety 
inspections of work processes, site conditions, equipment conditions and submitting them to SS. The 
SSO will discuss any necessary corrective actions with the SS and review new procedures. Copies of 
these reports are maintained on file at the project locations. 

The OHM/IT Health and Safety Manager (HSM) or his designated representative will periodically 
conduct site visits and perform Site Safety Assessments. These reports arc kept on file at the Somerset, 
New Jersey, Office and are tracked in a database for each OHM/IT Project Manager and Supervisor/ 
Superintendent, including the number of action items noted during the visit and written confirmation of 
the corrective actions for each item. These responses are compiled and provided to program management 
for review. 

7.2 EXTERNAL INSPECTIONS/CERTIFICATIONS 

OHM/IT does not anticipate, but may consider the use of outside sources, to provide safety inspections on 
an as necessary basis. 

As required, OHM/IT safety equipment will comply with appropriate OSHA (Occupational Safety and 
Health Administration), NIOSH (National Institute for Occupational Safety and Health), ANSI (A.merican 
National Standards Institute), ASTM (American Society for Testing and Materials), and US Coast Guard 
or other recognized certification organizations. 
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8.0 SAFETYAND HEALTHEXPECTATIONS, 
INCENTIVE PROGRAMS, AND COMPLIANCE y-. 

8.1 COMPANY SAFETY PROGRAM GOALS 

OHM!IT considers safety the highest priority during work at a site containing potentially hazardous 
materials and has established a goal of zero incidents for all projects. All projects will be conducted in a 
manner which minimizes the probability of near misses, equipment/property damage or injury. OHM/IT 
will establish programs to recognize people and projects that demonstrate excellence in safety 
performance. OHM/IT will use safety observation programs to identify and correct unsafe iacts and 
conditions. Safety awareness programs will be used to provide continuous training and development of 
good safety practices. OHM/IT site supervision will investigate all incidents to determine root causes and 
institute corrective actions to prevent recurrence. OHM/IT will provide and enforce safety rules to protect 
employees, subcontractors, clients and the public. 

8.2 OHM/IT SAFETY INCENTIVE PROGRAMS: 

A copy of the OHM/IT Safety Incentive Award Program is provided at the project. The OHM/IT Project 
Manager will develop a site-specific program for approval by the HSM and the Business Line Lead 
within 10 days of project mobilization. 

,f ‘“1 

8.3 OHM/IT EMPLOYEE SAFETY RESPONSIBILITY REOUIREMENTS 
Each employee is responsible for personal safety as well as the safety of others in the area and is expected 
to participate fully in the Safety Improvement Process, particularly the Safety Observation Program. The 
employee will use all equipment provided in a safe and responsible manner as directed by the SS. All 
OHM/IT personnel will follow the policies set forth in the IT Group Health and Safety Program HSOOl- 
999. Site personnel concerned with any aspect of health and safety shall bring it to the attention of the 
SS/SSO. If not satisfied, they should contact the HSM or HSC. All project personnel have the authority 
to stop work if in their judgement serious injury could result from continued activity. The SS and the 
SSO shall be notified immediately if this becomes necessary. To protect the health and safety of all 
personnel, employees that knowingly disregard safety policies/procedures may be subject to disciplinary 
actions up to and including termination. OHM/IT Employee Safety Responsibility is fully detailed in 
HSOlO Employee Safety and Health Work Rules 

8.4 MANAGERS AND SUPERVISORS SAFETY ACCOUNTABILITY 
It is the duty of the first line supervisor to motivate employees to adhere to OHM/IT’s safety policy in 
each work situation. A first line supervisor for these purposes is defined as that person designated to give 
immediate on-site supervision to personnel involved in a task. 

All supervisors shall have complete knowledge of the safe procedure for all jobs and tasks under their 
supervision or when in doubt, shall seek assistance prior to initiating a task. This is the only ac:ceptable 
manner in which to perform the task. If the task cannot be accomplished safely, it will not be attempted. 

Supervisors will: 

/--. 

l Explain the safety procedure involved with a task to each employee and check frequently to see that 
the employee understands and works as instructed. 

l Allocate sufficient time for the training and coaching of all employees to insure that everyone knows 
the correct procedure for safely accomplishing required tasks. 

l Prevent new employees from performing any tasks until required training is completed. 
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Immediately correct unsafe conditions, which involved OHM/IT employees or contractors. 
Ensure that the employees are outfitted with and wear personal protective equipment as specified by 
this APP, site-specific health and safety plan, other OHM/IT procedures or as directed by the ISSO, 
HSC, CIH or HSM. 
Set a good safety example. 
Obtain the cooperation of employees and contractors. 
Provide a safe work environment for employees and contractors. 
Confirm contractor safety performance records have been verified prior to contract award and 
monitor contractor performance during operations. 
Report all accidents, near misses and property damage in accordance with the Incident Management 
and Reporting Procedure. 
Establish a safety culture, using the elements of the OHM/IT Safety Improvement process, which 
promotes awareness, encourages participation and recognizes excellence. 
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9.0 ACCIDENT REPORTING 
, *-._ 

9.1 EXPOSURE DATA (MAN-HOURS WORKED1 
The Vice President of Health and Safety tracks and maintains incident records as to Federal reporting 
requirements (OSHA 200 Log). Incident rates are reported monthly to the HSM. Incident R#ates and 
Workers Compensation losses are tracked for the LANTDIV Program. 

9.2 ACCIDENT INVESTIGATIONS, REPORTS AND LOGS 

The site supervisor conducts Accident/incident investigations. A report is completed by the site 
supervisor and is required to be reviewed and signed by the site safety officer and the Project Manager. 
The report must be submitted to the HSM within 24 hours. All incident reporting forms are provided in 
HS020. 

9.3 IMMEDIATE NOTIFICATION OF MAJOR INCIDENTS 
OHM/IT will immediately notify the client of any major incident, including injury, fire, equipment/ 
property damage and environmental incident. A full report will be provided within 24 hours. The 
following procedure will be followed in response to any major personal injury. 

9.3.1 Remonse 

The nearest workers will immediately assist a person who shows signs of medical distress or who is 
involved in an accident. The work crew supervisor will be summoned. 

,,- n. The work crew supervisor will immediately make radio contact with the site supervisor to alert him of a 
medical emergency situation. The work crew supervisor will advise the following information: 

l Location of the victim at the work site 
l Nature of the emergency 
l Whether the victim is conscious 
l Specific conditions contributing to the injury, if known 

The following actions will then be taken depending on the severity of the incident: 

l Life-Threateniw Incident - If an apparent life-threatening condition exists, the crew supervisor 
will inform the emergency coordinator by radio, and the local Emergency Response Services I(EMS) 
will be immediately called. An on-site person will be appointed who will meet the EMS and have 
him/her quickly taken to the victim. OHM/IT personnel will evacuate any injury within the EZ to a 
clean area for treatment by (EMS) personnel. No one will be able to enter the EZ without showing 
proof of training, medical surveillance and site orientation. 

l Non Life-Threateniw Incident - If it is determined that no threat to life is present, the Site Safety 
Officer will direct the injured person through decontamination procedures (see below) appropriate to 
the nature of the illness or accident. Appropriate first aid or medical attention will then be 
administered. 

/--. 
*NOTE: The area surrounding an accident site must not be disturbed until the Site Safety Officer 

has cleared the scene. 
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Any personnel requiring emergency medical attention will be evacuated from exclusion and 
contamination reduction zones if doing so would not endanger the life of the injured person or otherwise 
aggravates the injury. Personnel will not enter the area to attempt a rescue if their own lives would be 
threatened. The decision whether or not to decontaminate a victim prior to evacuation is based on the 
type and severity of the illness or injury and the nature of the contaminant. For some emergency victims, 
immediate decontamination may be an essential part of life-saving first aid. For others, decontamination 
may aggravate the injury or delay life-saving first aid. Decontamination will be performed if it (does not 
interfere with essential treatment. 

If decontamination can be performed, observe the following procedures: 

l Wash external clothing and cut it away. 

If decontamination cannot be performed, observe the following procedures: 

l Wrap the victim in blankets or plastic to reduce contamination of other personnel. 

l Alert emergency and off-site medical personnel to potential contamination; instruct them about 
specific decontamination procedures. 

l Send site personnel familiar with the incident and chemical safety information, e.g. MSDS, w:ith the 
affected person. 
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10.0 MEDICAL SUPPORT 

On-site Medical Support/Off-site Medical Arrangements are provided in Section 9 and 11 of the HASP. 

/- 
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11.0 PERSONAL PROTECTIVE EQUIPMENT 

11.1 HAZARD ASSESSMENT PROCEDURES/WRITTEN CERTIFICATIONS FOR 
PERSONAL PROTECTIVE EOUIPMENT 

Protection levels provided in the HASP will be established for the site work activities based on the levels 
of site contaminants and the scope of work. Once on-site, results of air monitoring and visual inspection 
of the work activities may indicate the need for changes in these PPE level(s). Any significant change in 
the PPE level will be approved by the SSO in consultation with the HSC, CIH and/or HSM. IPersonal 
Protective Equipment (PPE) selection criteria are outlined in HS 600 and HS601 (see IT Heialth and 
Safety Procedures Manual). 

All personnel using respiratory protection will be cleared by a physician for use of a respirator and will be 
fit-tested to assure they can achieve an acceptable fit. Physician clearance and results of fit testing will be 
documented as required by HS 100. 
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12.0 PLANS REQUIRED BY THE SAFETYMANUAL 

12.1 HAZARD COMMUNICATION PROGRAM 
The Site-Specific Hazard Communication Program is included Section 4.2 of the HASP. IT Hazard 
Communication Program complies with 29 CFR 1926.59/1910.1200 and is outlined in HS060 (see IT 
Group Health and Safety Program). 

12.2 .EMERGENCY RESPONSE PLANS 

The Site-Specific Emergency Response and Contingency Plan is included in Section 9.0 of the HASP. 

12.3 LAYOUT PLANS 

Site Layout Plans (indicating work zones) are included in the Work Plan. Work zones are defined in 
Section 5.0 of the HASP. 

12.4 RESPIRATORY PROTECTION PLAN 

The primary objective of respiratory protection is to prevent employee exposure to atmospheric 
contamination. When engineering measures to control contamination are not feasible, or while they are 
being implemented, personal respiratory protective devices will be used. 

/’ ---; 1 

The criteria for determining respirator need have been evaluated based on the site contaminants. Air 
monitoring will be conducted to confirm that respiratory protection levels are adequate (see Section 8.0 
HASP). All respirator users will be OSHA trained in proper respirator use and maintenance. The SS and 
SSO will observe workers during respirator use for signs of stress. The SS, CIH, HSM, HSC, and SSO 
will also evaluate the implementation of the HASP, periodically, to determine its continued effectiveness 
with regard to respiratory protection. All persons assigned to use respirators will have medical clearance 
to do so. 

12.5 LEAD ABATEMENT PLAN 

Not Applicable 

12.6 ASBESTOS ABATEMENT PLAN 

Not Applicable 

12.7 ABRASIVE BLASTING 

Not Applicable 

12.8 CONFINED SPACE 

Confined Space Entry Procedures are outlined in IT Procedure HS300 

12.9 HAZARDOUS ENERGY CONTROL PLAN 

Lockout/Tagout Procedures are outlined in HS3 15. 

12.10 CRITICAL LIFT PROCEDURES 

Not Applicable 

12.11 CONTINGENCY PLAN FOR SEVERE WEATHER 

Contingency plans for severe weather are included in Section 9.0 of HASP. A site Specific Hurricane 
Preparedness Plan is located in Appendix F of the HASP. 

12.12 ACCESS AND HAUL ROAD PLAN 
/1 Not Applicable 
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APPENDIX E 

12.13 DEMOLITION PLAN 

Not Applicable 

12.14 EMERGENCY RESCUE (TUNNELING) 

Not Applicable 

12.15 UNDERGROUND CONSTRUCTION FIRE PREVENTION AND PROTECTION PI;AN 

Not Applicable 

12.16 COMPRESSED AIR PLAN 

Not Applicable 

12.17 FORM WORK AND SHORING ERECTION AND REMOVAL PLANS 

Not Applicable 

12.18 LIFT SLAB PLANS 

Not Applicable 

12.19 SSHP 
The OHM/IT Site Specific Health and Safety Plan is included with this submission. 

12.20 BLASTING PLAN 

Not Applicable 

12.21 DIVING PLAN 

Not Applicable 

12.22 ALCOHOL AND DRUG ABUSE PREVENTION PLAN 

OHM/IT substance abuse procedures are outlined in IT HS 101 - Drug, and Alcohol Testing. 
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13.0 CONTMCTOR INFORMATION TO MEET THE 
/---‘A REQUIREMENTS OF THE MAJOR SECTIONS OF 

EM 385-l-l 

In addition to this Accident Prevention Plan, OHM/IT has prepared a Site-Specific Health and Safety Plan 
to meet the major requirements of USACE Manual 385-l-l. Additional procedures for major 
requirements are provided in the IT Group Health and Safety Procedures Manual HSOO l-999. 
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I.0 INTRODUCTION 

This Field Sampling and Quality Assurance Plan (FSQAP) presents, in specific terms, the 

policies, organization, functions, and Quality Assurance/Quality Control (QA/QC) requirements 

designed to achieve the data quality goals for the Sites 4, 21 and 22 at Naval Weapons Station 

Yorktown, Virginia. This work will be performed under Task Order 0061 of Contract Number 

N62470-97-D-5000 for the Navy Atlantic Division (LANTDIV) at Naval Weapons Station, 

Yorktown, Virginia. 

This FSQAP integrates the required components of a generic quality assurance projject plan 

(QAPP) and a field-sampling plan (FSP). This document shall be implemented by the Project 

Manager, Project QC Manager, Project Chemist, Field Chemist/Scientist, and Sample Technicians. 

Any field changes shall be approved by the Navy’s Technical Representative (NTR), IT/OHM 

Project Manager, and IT/OHM Project Chemist. These changes shall be documented by the Field 

Chemist/Scientist and distributed to the appropriate persons as amendments to the FSQAP. 

The overall goal for the Remediai Action of Sites 4,21 and 22 is to provide protection of human 

health and the environment by removal of soil contaminated with inorganics, polynuclear a.romatic 

hydrocarbons including carcinogenic PAH and explosives. 

OHM 809275FSQAP Sites 4,21 & 22 Naval Weapons Station Yorktown,VA 
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2.0 PROJECTMANAGEMENT 

2.1 PROJECT OBJECTIVE AND SCOPE OF WORK 

The scope of work for Task Order No. 0061 in Sites 4,21 and 22 is to characterize the wastes for 

disposal purposes, excavate and remove the contaminated soil, dispose the contaminated soil as a 

non-hazardous waste at an off-site commercial Sub-title C landfill and restore/regrade the sites. The 

objectives of the field analytical activities are as follows: 

l Sample and analyze the soil from Sites 4,21 and 22 for disposal analyses, 

l Sample and analyze containerized water, obtained during construction activities, for disposal 

analyses, 

l Sample and analyze the material that will be used for clean fill and topsoil. The analysis for 

clean fill parameters performed will determine the suitability of the material to be used #as clean 

fill or topsoil, and 

l Sample and analyze soil from Sites 4,21 and 22 for confirmatory analyses. 

The waste characterization of the soil will determine the appropriate handling of the material. 

Table 2.1 lists the Resource Conservation and Recovery Act (RCRA) guidelines for hazardous 

wastes. 

2.2 PROJECT TASK DESCRIPTIONS 

The following tasks will be performed in support of the Task Order 0061 remedial actions at 

Naval Weapons Station Yorktown: 

l Collection, and off-sitQmalysis of excavated soils at Sites 4, 21 and 22 to determine proper 

waste disposal, 
“Qq b 

l Collection and analysis of containerized water samples for disposal analyses, 

l Collection and analysis of each imported source of clean fill and topsoil, to determine that the 

materials are suitable for use, 

l Collection and analysis of twenty-four (24) confirmatory soil samples obtained from the nine (9) 

soil excavation areas within Site 4 for semivolatile analysis (PAH), total metals analysis 

(aiuminum, antimony, arsenic, chromium, copper, lead, manganese, mercury and zinc) and 

explosives (TNT), 

l Collection and analysis of four (4) confirmatory soil samples obtained from the three (3) soil 

excavation areas within Site 21 for total metals analysis (aluminum, cadmium, (copper, 

manganese, mercury, thallium and zinc), 

l Demolition of the existing biocell at Site 22, 

OHM 809275FSQAP Sites 4,21 & 22 Naval Weapons Station Yorktown, VA January 26,200 1 
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2.0 PROJECT MANAGEM:ENT 

l Collection and analysis of sixteen (16) confirmatory soil samples obtained from the three (3) soil 

excavation areas within Site 22 for total metals analysis (cadmium, copper, lead, mercury, silver 

and zinc) and explosives (HMX), 

l Disposal of the contaminated soil at an off-site commercial Sub-title C landfill, and 

l Backfill of excavations with clean soil from an on-site borrow source and restoration of the sites 

(topsoil and seed). 

OHM 809275FSQAP Sites 4,21 & 22 Naval Weapons Station Yorktown, VA January 26,200l 
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2.3 PROJECT ORGANIZATION 

The project manager is the primary focal point for control of the project activities. The project 

manager will be supported by the QA Management team, which will provide reviews, guidance, 

and technical advice on project execution issues. Members of this staff will be on an 

“as-needed” basis to assist in smooth project execution. The project manager will be supported 

by the project team consisting of a supervisory, health and safety, technical, and QA/QC staff to 

ensure that the project is safely executed in compliance with applicable laws, regulations, 

statutes, and industry codes. Individuals of the project team are responsible for fulfilling 

appropriate portions of the project QA program, in accordance with assignments made by the 

project manager. The project manager is responsible for satisfactory completion of the project 

QA program. The project manager may assign specific responsibilities to the deputy project 

manager and other members of the project staff. 

An organizational chart of the project team is presented in Figure I-l of the QA/QC Plan. The 

responsibilities of the key members in the project organization are: 

Project Manager - William Hughes 

The project manager is responsible for the overall direction of this project executed under his 

supervision. He provides the managerial administrative skills to ensure that resource allocations, 

planning, execution, and reporting meet contract requirements. He is ultimately accountable for 

all work activities undertaken on this project. The global quality-related responsibilities of the 

project manager can include, but are not limited to, the following: 

Organization of the project staff and assignment of responsibilities. 

Understanding of contract and scope of work for a specific project.Communication to 
the project staff regarding client requirements and QA practices. 

Identification, documentation, and notification to the client and project staff and QA 
personnel of changes in the scope of work project documentation and activities. 

Supervision of preparation and approval of project-specific procedures, work plans, 
and QA project plans. 

Approval of project design bases, design parameters, drawings, and reports. 

Approval of project remedial action/construction methodologies. 

Dissemination of project-related information from the client such as design bases, 
input parameters, and drawings. 

Liaison for communications with the client and subcontractors. Liaison between the 
project staff and other internal groups. 

OHM 809275FSQAP Sites 4,21 & 22 Naval Weapons Station Yorktown, VA 
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Decision of whether or not drawings require independent review. 

Investigation of nonconformance, notification of QA personnel, and implementation 
of corrective actions, 

Determination of the effect of nonconformance on the project and the appropriateness 
for reporting such items to the client, and providing appropriate documentation for 
reporting. 

Determination that changes, revisions, and rework are subject to the sa.me QC 
requirements as the original work. 

Serve as final reviewer prior to release of project information. 

Approve and sign outgoing correspondence. 

Custodian of all project related documents. 

Some of these responsibilities may be assigned by the project manager to the Site Supervisor, 

who will remain on site throughout the project field activities. 

--. 

Site Supervisor - Ware Warburton 

The site supervisor is responsible for the day-to-day management of this specific delivery order. 

He will ensure sufficient resource allocations to maintain project schedule and budget. He will 

provide daily feedback to the project manager on project progress, issues requiring resolution, 

etc. The quality-related responsibilities of the site supervisor include, but are not limited to, the 

following: 

l Notification to the project manager if the project cannot be completed with regard to 
quality, schedule, or cost. 

l Oversight and control of subcontractor services. 

l Liaison for communications with OHM project staff and other internal groups as well 
as with the NTR and on-site inspector. 

l Supervision of day-to-day site activities in accordance with project and Iprogram 
requirements. 

l Preparing the Contractor Production Report. 

l Preparing the Quality Control Reports. 

l Initiating corrective actions for non-conformance identified on-site. 

OHM 809275FSQAP Sites 4,2 1 & 22 Naval Weapons Station Yorktown, VA 
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2.0 

Project Chemist - To be announced 

PROJECTMANAGEMENT 

The project chemist is responsible for implementing the project plans and ensuring that 

the quality assurance and data quality objectives are being met for the project. He/She is also 

responsible for informing the chemical QA officer of any site-specific problems and for coordinating 

QA efforts with the contracted laboratory. His/Her specific responsibilities include, but are not 

limited to, the following: 

l 

. 

l 

0 

l 

0 

l 

l 

. 

0 

l 

l 

l 

l 

l 

l 

. 

Determining if the project and. data quality objectives are being met. 

Evaluating chemical data for technical validity and ensuring adherence to published guidelines. 

Analyzing and interpreting all subcontracted technical and laboratory results. 

Implementing QNQC procedures. 

Assuring the continuity of chain-of-custody evidence. 

Working with the QC engineer to compile and submit required QA Reports (QARs). 

Implementing corrective actions as required by the QC Manager. 

Ongoing QA/QC training of new and current personnel. 

Reviewing laboratory invoices for completeness and accuracy. 

Implement the FSQAP and designated QA/QC procedures. 

Perform on-site screening and analyses of samples, if needed. 

Fill out sample tracking forms and related analytical and QC forms and logbooks. 

Ensuring that the laboratory supplies the sample containers, shipping supplies, chain-of-custody 

records, and the required QC samples (i.e., trip blanks). 

Carrying out al1 sampling in accordance with approved procedures and methodologies as defined 

in the FSQAP. 

Generating field blanks, equipment rinsate blanks, and acquiring field duplicate samples as 

required by the FSQAP. 

Completing sampling logbooks, sampling forms, labels, custody seals, and chain-of-custody 

forms and other paperwork as required by the FSQAP. 

Packaging and shipping of samples to appropriate laboratories. 

2.4 DATA OUALITY OBJECTIVES FOR MEASUREMENT DATA 

Data generated from those tasks described in Section 2.2 will be used to make the decisions on 

proper disposal and use of clean fill. Project-specific quality objectives are listed in Appendix A, 

Table A-l. These include the quantitation, project action, accuracy, precision, and completeness 

limits by which the data will be evaluated. 
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2.0 PROJECTMANAGEMiENT 

An American Association for Laboratory Accreditation (A2LA), Naval Facilities Engineering 

Service Center (NFESC)-certified or US Army Corps of Engineers-Missouri River Division 

(USACE-MRD)-approved laboratory will be used for all sample analyses. The laboratory will also 

be Virginia-approved. A copy of the laboratory’s QA Manual, statement of qualifications, and 

appropriate certificates of approval are kept on file in the Virginia Beach office and are available 

upon request from the NTR, LANTDIV, or other regulatory agencies. A copy of the approved 

FSQAP will be forwarded to the laboratory selected to perform chemical analysis of the samples. 

Waste disposal characterization samples will meet OHM’s minimum requirement while 

confirmation samples will require the Navy NEESA Level 3 Deliverable Data Package for the 

QA/QC as specified in OHM QP-650. A copy of QP-650 is included in Appendix B. On-site air 

measurements will be non-definitive field screening analyses. For disposal analysis, no duplicates or 

rinsate blanks will be collected. All sampling and analytical activities will be in accordance with 

federal, state, and local regulations. A summary of the field QC sampling requirements is shown in 

Table A-2, “Sampling and Analytical Summary” in Appendix A. 

Data evaluation will be performed by the project chemist on all data before it is used. Third 

party data validation will not be performed on the final data. Data evaluation results will be 

provided in the project closeout report. 
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3.1 SAMPLING METHODS AND PROCEDURES 

The following sections describe sampling locations, frequencies, sample matrices, and 

measurements of parameters of interest. Table A-2 “Sampling and Analytical Summary” in 

Appendix A presents a summary of these items. 

3.1.1 Sampling of the soil to be excavated at Sites 4,21 and 22 for waste characterization 

The sites will be sampled prior to excavation and analyzed for disposal purposes. The areas to 

be excavated will be sampled in accordance with the Standard Operating Procedure (SOP) attached 

in Appendix C. In summary the following procedure will be followed: 

The soil samples will be sent to an off-site laboratory for: 

l Full Toxicity Characteristic Leaching Procedure (TCLP) including RCRA characteristics, 

paint filter, total metals (aluminum, antimony, arsenic, chromium, copper, lead, manganese, 

mercury and zinc), semivolatiles (PAH) and explosives at Site 4 

l Full TCLP including RCRA characteristics, paint filter, total metals (aluminum, cadmium, 

copper, manganese, mercury, thallium and zinc) at Site 21 

l Full TCLP including RCRA characteristics, paint filter, total metals (cadmium, copper, lead, 

mercury, silver and zinc) and explosives at Site 22 

exceed the levels listed in Table 2.1 for Hazardous Wastes, the material represented by the sample 

will be considered contaminated. The results for the total metals and explosives analyses will be 

reviewed and will also assist in the determination of the appropriate handling and use of the soil. 

Contaminated materials will then be sent to an appropriate off-site disposal facility, for disposal. 

To profile the soil for disposal, one grab and one composite sample will be collected from & 

of the three removal sites. The grab sample for volatiles analysis will be collected using the 

following procedure: 

1. At one (1) random sample point within the removal area, dig to a depth of one foot using a 

shovel, stainless steel spoon or scoop. 

2. Collect a grab sample from the resulting hole using a stainless steel scoop or spoon. 

3. Fill a 4-ounce (02) glass jar immediately to the top. 

4. Tap the jar and fill with more of the soil sample to ensure no headspace. 
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3.0 SAMPl,ING 

5. Close the jar, label, and package the sample for shipment to the lab. 

The composite sample for the remaining analyses will be collected using the following 

procedure: 

1. At five (5) additional sampling points, collect a grab from each of the resulting holes using a 

shovel, stainless steel spoon or scoop. 

2. Place the grab samples into a stainless steel bowl. 

3. Homogenize the 5 grab samples by the quartering technique using a stainless steel spoon. 

4. Fill the appropriate sample jars approximately % full with the composite sample. 

5. Close the jar, label, and package the sample for shipment to the lab. 

In the unlikely event that any buried cans, containers and/or drums are uncovered during the 

excavation activities at the sites, appropriate sampling procedures will be followed in order to 

characterize the waste(s) for proper disposal purposes. 

Non-disposable sampling equipment will be thoroughly cleaned between samples using the 

decontamination procedures described in Section 3.4. Field sampling personnel will wear disposable 

sampling gloves during sampling and will change gloves between sample locations to minimize the 

potential for cross-contamination. Other personal protective equipment (PPE) may be required for 

sampling as per the Site Safety and Health Plan (SSHP). Contact with the sample should be avoided 

to minimize the potential for cross-contamination. 

3.1.2 Liquid Waste Sampling 

During activities at the sites, containerized water may be generated. This liquid waste will 

consist of decontamination water. The liquid waste from the sites will be collected and held in 

drums until samples are analyzed and disposal can be arranged. The analysis of the container(s) will 

be performed according to the criteria given in Appendix A, Table A-2, to determine proper disposal. 

At least one representative composite sample of each drum(s) contents will be collected through the 

bung port of the drum. The SOP for drum sampling is included in Appendix C. 

3.1.3 Clean Fill and Topsoil Sampling 

The clean fill that will be used at the sites will be provided by a current certification of analysis 

for the on-site borrow material and the remaining clean fill will be imported, as needed, and sampled 

for: Total (Volatiles, Semivolatiles, Pesticides and PCB), Target Analyte List (TAL) Metals and 
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3.0 SAMPUNG 

Total Petroleum Hydrocarbons (TPH) Gasoline Range Organics (GRO) and Diesel Range Organics 

(DRO). Topsoil will also be imported and sampled for the same parameters as the clean fill. 

The sampling will be conducted in a similar manner as the waste characterization soil sampling 

of Sites 4, 21 and 22. One grab sample will be collected for the volatiles and TPH-GRO and a five- 

point composite for the metals, semivolatiles, pesticides, PCB and TPH-DRO. The SOP for 

sampling soil piles is included in Appendix C. 

3.1.4 Confirmation Sampling - Sites 4,21 and 22 

Sites 4, 21 and 22 will be excavated approximately two feet below ground surface (bgs), with 

segregation of the soil from each site into separate stockpiles. Following excavation of the uine (9) 

contaminated locations within Site 4, a total of twenty-four (24) confirmatory, compos,ite soil 

samples will be collected and sent to the off-site laboratory for analysis by SW-S46 for semivolatiles 

(PAH), Method S27OC, total metals (aluminum, antimony, arsenic, chromium, coppe:r, lead, 

manganese, mercury and zinc), Method 60 1 OB/704 1/7471A and explosives (TNT), Method 8330. At 

& of the six (6) smaller excavation areas, divide the area in half and collect two (2) compo;site soil 

samples from the floor of the excavation at depth (D=O.O-0.5’). At & of the three (3) larger 

excavation areas, divide the area into four (4) approximately equal quadrants and collect four (4) 

composite soil samples from the floor of the excavation at depth (D=O.O-0.5’). 

Additionally, one (1) of the confirmation soil samples from Site 4 will be selected as a field 

duplicate. The duplicate soil sample will be prepared in the same manner as the confirmatlion soil 

sample and submitted to the off-site laboratory blind. Also, one (1) of the confirmation soil samples 

from Site 4 will be selected for matrix spike/matrix spike duplicate (MYMSD) analysis at the 

laboratory. As per the FSQAP, the MSIMSD aliquot will be clearly identified on the samp:le label 

and chain-of-custody form. 

Following excavation of the three (3) contaminated locations within Site 21, a total of four (4) 

confirmatory, composite soil samples will be collected and sent to the off-site laboratory for analysis 

by SW-S46 for total metals (aluminum, cadmium, copper, manganese, mercury, thallium and zinc), 

Method 6010B/7471A/7841. One (1) composite soil sample will be collected from & of the two 

(2) smaller excavation areas from the floor of the excavation at depth (D=O.O-0.5’). Divide the larger 

excavation area in half and collect two (2) composite soil samples from the floor of the excavation at 

depth (D=O.O-0.5’). 

Site 22 will require demolition and removal of the existing biocell prior to the excavation and 

removal of the contaminated soils. The concrete from the biocell is considered non-hazardous and 
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will be disposed as a non-hazardous waste. Following excavation of the three (3) contaminated 

locations within Site 22, a total of sixteen (16) confirmatory, composite soil samples will be 

collected and sent to the off-site laboratory for analysis by SW-S46 for total metals (ca.dmium, 

copper, lead, mercury, silver and zinc), Method 6010B/7471A and explosives (HMX), Method 8330. 

At & of the two (2) smaller excavation areas, divide the area in half and collect two (2) composite 

soil samples from the floor of the excavation at depth (D=O.O-0.5’). After excavation and removal of 

the biocell, that area will be divided into twelve (12) approximately equal 50’ x 50’ grids. One (1) 

composite soil sample will be collected from each_ grid from the floor of the excavation at depth 

(D=O.O-0.5’). 

In the same manner as for Site 4, one (1) of the confirmation soil samples from Site 22 will be 

selected as a field duplicate. The duplicate soil sample will be prepared in the same manner as the 

confirmation soil sample and submitted to the off-site laboratory blind. Also, one (1) of the 

confirmation soil samples from Site 22 will be selected for matrix spike/matrix spike duplicate 

(MSMSD) analysis at the laboratory. As per the FSQAP, the MS/MSD aliquot will be clearly 

identified on the sample label and chain-of-custody form. 

The analytical results for the confirmation soil samples for Sites 4, 21 and 22 will be compared 

to the Target Cleanup Goals listed in Section 3.1.5. Any exceedance of the Target Cleanup Goals 

will require additional excavation followed by re-sampling for confirmation or direction by the Navy 

for further course of action. 

Metallic debris (if encountered) will be recycled at the DRMO on base, in accordance with 

WPNSTA Yorktown Environmental Directorate requirements. 

3.1.5 Target Cleanup Goals 

Target cleanup (remediation) goals have been established based on site-specific risk-based 

calculations for human health, and soil screening values for ecological receptors for contaminants 

that were detected at Sites 4,21 and 22. The target cleanup goals for the sites are presented below: 
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Site 4 

TNT 

Total PAH 

Total cPAH 

Aluminum 

Concentration, 

Wk 

44 

44 

10 

24100 

Target Cleanup Goals 

Site 21 Concentration, Site 22 Concentration, 

mg/kg mg/kg 

Aluminum 24100 pMX 5.7 

Cadmium 4 Cadmium 4 

Copper 100 Copper 100 

Manganese 491 1 Lead 400 

TNT 2,4,6-trinitrotoluene 
cPAH Carcinogenic PAH fraction includes: Benzo(a)anthracene 

Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Chrysene 
Dibenzo(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

HMX Octahydro- 1,3,5,7-tetranitro- 1,3,5,7-tetrazocine 

3.1.6 Laboratory Turn-Around-Time 

All waste characterization, imported clean fill and topsoil samples will be analyzed by the 

laboratory on a seven (7) day turn-around-time (TAT), with seven (7) workdays for submission of 

the deliverable data package. All confirmation soil samples will be analyzed by the laborato,ry on a 

three (3) day TAT, with seven (7) workdays for submission of the deliverable data package. 

3.2 SAMPLE IDENTIFICATION 

The samples collected on-site will be provided with a unique sample designation. The number 

will serve to identify the site, location, and specific sample identification number. 
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The sample designation format will be as follows: 

where: 

XxXxX-YY-zzz-NNN 

XXXXX = Project Number (809275) 

YY = Site (4,21 or 22) 

ZZZ = Sample matrix or type (WDC = waste disposal characterization, CON = confirmation) 

NNN = Sequential number starting at 00 1 (Sequence number in Sample Logbook) 

Sample location information will be included in the sample description area of the Chain-Of- 

Custody (COC). Sample sequential numbers are not to be duplicated. 

3.3 SAMPLE PRESERVATION AND HOLDING TIMES 

Samples collected for off-site analyses will be sent to the laboratory within 24 hours after 

collection. The holding time begins from the date and time of collection in the field. 

All environmental samples will be preserved to a temperature of 4% 2°C prior to shipment to the 

analytical laboratory, using ice or refrigeration. This temperature should be maintained during 

shipment by placing ice in leak-proof containers, and placing it above and below the sample 

containers. Other sample preservation requirements and holding times applicable to the sample 

matrix and analyses are listed in Appendix A, Table A-2. 

3.4 DECONTAMINATION 

All sampling equipment (shovels, hand augers, scoops, spoons, stainless steel/glass mixing 

bowls, etc.) will be decontaminated before sampling commences, between each sample location, and 

prior to leaving the site. The procedures for decontamination of equipment according to Naval 

Energy and Environmental Support Activity (NEESA) 20.2-047B are as follows. 

1) Remove gross contamination by scraping or brushing. 

2) Clean with tap water and phosphate-free laboratory detergent (liquinox), using a stiff brush to 

remove all surface contaminants. 

3) Rinse thoroughly with tap water. 

etals grade (metal samples only). 
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6) Rinse thoroughly with deionized/distilled water. 

7) Rinse twice with reagent grade isopropanol or methanol. 

8) Rinse thoroughly with organic-free water and allow to air dry. Do not rinse with 

deionized/distilled water. If organic-free water is not available, allow equipment to air dry.) 

9) Wrap equipment with aluminum foil prior to storage or transportation to sample locations. 

Decontamination fluids will be collected in properly labeled 55-gallon drums, and staged in a 

secure area until final disposal, unless other arrangements are made. 

3.5 CROSS-CONTAMINATION MINIMIZATION 

Cross-contamination is the introduction of contaminants into the sample through the sampling 

and/or sample-handling procedures. It can cause an otherwise representative sample to become 

non-representative. The most important means of minimizing cross-contamination are as follows: 

Sampling expendables, i.e., sample gloves, glass thieves, tongue depressors, pipettes, string, dip 

jars, etc., must not be reused. Used expendables should be labeled so they are not confused with 

non-contaminated trash. 

Minimum contact should be made between the sampler and the sample medium. For example, a 

sampler should not touch the sample while loading the sample in the container. 

Sample collection activities should proceed progressively from the least contaminated area to the 

most contaminated area. 

Sampling equipment should be constructed of Teflon, stainless steel, or glass that has been 

properly precleaned for collecting samples. Equipment constructed of plastic or polyvinyl 

chloride (PVC) should not be used to collect samples for trace organic analyses. 

Any tools used in sampling must be carefully decontaminated prior to first use and after each 

use. 

Activities that could contaminate samples are prohibited in the sample handling and preparation 

area. These activities and the possible contaminants include: 

Activity 
I 

Possible Contaminants I 

Smoking I Polynuclear Aromatic Hydrocarbons (PAH) I 

Spraying for insects 1 Pesticides, oils, solvents I 

Spraying for weeds I Herbicides, oils, solvents I 
I 
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Refueling BTEX, hydrocarbons 1 
I Painting and paint stripping I 

Solvents I 

3.6 SAMPLE LOGBOOK 

It is necessary for the sampling crew to maintain daily field notes. Items that must be included 

are sampling protocol, any changes to the procedures, meetings, instructions, safety precautions, 

personnel protection, and activities pertaining to the samples. The person taking notes lmust be 

knowledgeable enough about these activities to know which details are important. 

Repetition of information recorded in other permanent logs should be avoided, but enough 

should be recorded to present a clear and accurate picture of technical activities. At a later date, 

should a question arise concerning a specific event or a procedure used, it will be answered from 

these notes. The following information should be logged into the logbooks and/or database: 

Date and time of sampling. 

Sample number, locations, type, matrices, volumes, sample ID and descriptions, type and 

number of sample containers, names and signatures of individuals performing sampling tasks, 

COC and air bill numbers, preservatives, date samples were sent and date results were received. 

Name of laboratories and contacts to which the samples were sent, turn-around-time (TAT) 

requested, and data results, when possible. 

Termination of a sample point or parameter and reasons. 

Unusual appearance or odor of a sample. 

Measurements, volume of flow, temperature, and weather conditions. 

Additional samples and reasons for collecting them. 

Levels of protection used (with justification). 

Meetings and telephone conversations held with LANTDIV, NTR, regulatory agencies, project 

manager, or supervisor. 

Details concerning any samples split with another agency. 

Details of QC samples collected. 

These notes must be dated and signed (each page) for validity. All logbooks will be bound and 
pre-numbered. All logbook entries will be made with indelible ink and legibly written. The 

language will be factual and objective. No erasures will be permitted. If an incorrect entry is made, 

the error will be crossed out with a single strike mark, initialed, and dated. When audits are 

performed, the auditor’s remarks and decisions must also appear in these notes. These audits should 
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be followed up by written report submitted by the auditor, including opinions and conclusions. A 

copy of this report should be placed in the project file and one copy kept in the sampling file .for easy 

reference. This information will also be entered into the data base program that been prepared for 

the site. It will be entered daily by the field chemist or sample technician. This person will be the 

point of contact for all sampling and analytical information. Report output from the database is an 

acceptable substitute for the sample logbook. 

3.7 SAMPLE LABELS 

Any samples placed into a sample container will be identified by a sample label. The sample 

label will identify the following information: 

(1) PROJECT NUMBER 

(2) DATE- Month, day, year 

(3) TIME- Military time 

(4) SAMPLE NUMBER- See Section 3.2 for designations 

(5) SAMPLE DESCRIPTION 

(6) SAMPLER- Sampler’s name 

(7) PRESERVATIVES 

(8) ANALYSIS REQUIRED- See Appendix A, Table A-2 

The information described above should be printed neatly using an indelible marker. After the 

sample is taken and the label is securely attached, the sample is logged into the sample log book. An 

example of a sample label is presented in Appendix D. 

3.8 CUSTODY SEALS 

Custody seals are narrow strips of adhesive tape of glass fiber used to demonstrate that no 

tampering has occurred. They may be used on sampling equipment, sample transport containers, and 

individual sample containers. They should be signed and dated by the sampler and placed from one 

side, across the top, and to the other side of the sample container or across the openings of the 

sample transport containers. An example custody seal is presented in Appendix D. 

3.9 CHAIN-OF-CUSTODY PROCEDURES 

In order to generate legally defensible data of the samples collected throughout the project, the 

possession of samples must be traceable from the time the samples are collected until they are 
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introduced as evidence in legal proceedings. To maintain and document sample possession, COC 

procedures are followed as described below: 

A sample is under your custody if: 

(1) 

(2) 

(3) 

(4) 

It is in your actual possession, or 

It is in your view, after being in your physical possession, or 

It was in your physical possession and then you locked it up to prevent tampering, or 

It is in a designated secure area 

An example of a COC form is presented in Appendix D. The following information is required 

on the COC: 

(1) 
(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 
(10) 
(11) 
(12) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

cw 

(21) 

Project Name 

Project Location-City and State in which the project site is located 

Project Number 

Project Contact-OHM employee responsible for overseeing the sampling operation. This 

person should be the individual to whom questions are to be directed or verbal results are 

given (Project Manager, Site Supervisor, or Project Chemist) 

Site Telephone Number-The telephone number of on-site office trailer or number where 

person responsible for samples can be contacted 

Sample Date-Month, Day, Year 

Sample Time-Military time 

Sample Identification-Sample number and location 

Sample Type-Designation of sample as grab or composite 

Sample Description-Sample matrix, and a brief description of the sampling location 

Sample Preservation-Preservatives used 

Analytical Parameters Requested-Analytical parameter, method numbers, and specific 

compounds of interest, if applicable 

Air bill Number 

Laboratory-Laboratory where samples are to be sent 

Laboratory Phone-Telephone number of laboratory 

Laboratory Contact-Contact person for laboratory 

Relinquished By-Signature of sender (OHM) 

Date Relinquished-Date samples were relinquished 

Accepted By-Signature of acceptor 

Date Received-Date samples were accepted 

Turn-around-time-Turn-around-times requested or date the results are required from the lab 
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(22) Sampler’s Signature-Signature of sampler 

The COC will be sealed in a ziploc bag and taped in place on the underside of the to:p of the 

sample transport container (cooler). 

3.10 PACKAGING, HANDLING, AND SHIPMENT OF SAMPLES 

Samples will be packaged as to minimize shifting of the samples during shipment. An 

absorbent, such as vermiculite or kitty litter, will be placed at the bottom of the shipment container in 

order to absorb any liquids in the event of sample breakage. All samples will be individually placed 

into appropriately sized ziploc bags and sealed. 

Samples, which must be kept at 4% 2”C, will be shipped on ice in insulated containers. Ice will 

be placed in a container such as a ziploc bag and sealed so that water will not fill the shipping 

container as the ice melts. The ice will be double bagged to insure the ice does not leak. Aqueous 

samples for metals analysis, except hexavalent chromium, shall not be shipped or stored under 

refrigeration. 

Samples will be shipped via an overnight shipping agency to the appropriate laboratory. 

Instructions for filling out shipment documentation are included in Appendix D. These instructions 

are for shipping samples with unknown or limited hazards. All information will be entered as 

directed. No changes or substitutions to these instruction will be made irrespective of their 

significance. A copy of the OHM sample shipping label is included in Appendix D. Included in 

Appendix D is the OHM SOP procedure for sample packaging and shipping of environ.mental 

samples. 
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4.1 ANALYTICAL METHOD REOUIREMENTS 

Analytical requirements for this project are listed in Appendix A, Table A- 1. All samples will be 

analyzed according to United States Environmental Protection Agency (USEPA) SW-846 Test 

Methods for Evaluating Solid Waste, Physical/Chemical Methods whenever possible. Alternative 

methods of analysis from other sources such as the American Society for Testing and Materials 

(ASTM), National Institute for Occupational Safety and Health (NIOSH) and Standard h4ethods, 

etc.) may also be used. 

4.2 QUALITY CONTROL REOUIREMENTS 

Project (QC) requirements for precision, accuracy, completeness, and quantitation limits are 

listed in Appendix A, Table A- 1. QC procedures and acceptance limits must be met as specified in 

the individual methods. In addition, the laboratory must meet the specification and requirements as 

described in the NFESC, 1996 document. 

4.3 INSTRUMENT TESTING, INSPECTION, AND MAINTENANCE 

Proper maintenance is critical to the performance and minimization of downtime of all 

equipment, whether it be for measurement or support. Inspection will be performed , at a minimum, 

prior to use of the instruments. Preventive maintenance will be performed as recommended by the 

manufacturer of the respective equipment. All routine maintenance and major repairs performed on 

field screening or analytical equipment will be recorded in bound maintenance logbooks that have 
been specifically designated for that instrument. Equipment that fails calibration or becomes 

inoperable during use will be removed from service and segregated to prevent inadvertent use, or 

will be tagged to indicate that it is out of calibration. Such equipment will be repaired and 

recalibrated or completely replaced. 
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Data management is the system by which data is reduced, reviewed, validated, reported, 

distributed, and finally archived. The criteria in this system are designed to meet the project 

objectives. 

5.1 LABORATORY DATA REDUCTION 

Data reduction includes the identifications and calculations necessary to convert the raw 

instrument readings to the final reported compounds and their respective concentrations. 

Responsibilities of Analyst 

Each analyst is responsible for converting raw data into reportable values. These specific duties 

include: 

,’ .-.- 

l Proper identification of the analyte. 

l Generation of calculations. 

l Checking associated calibrations to ensure support of data. 

l Associated QAIQC checks are supportive of data. 

l Associated documentation is complete and accurate in respective log books. 

l Associated chromatograms and strip chart recordings are labeled with data, instrument number, 

run parameters and analyst. 

5.2 LABORATORY DATA VALIDATION 

All data generated for the project within the laboratory will be extensively checked for accuracy 

and completeness. The data validation process consists of data generation, reduction, and three 

levels of review. 

The analyst who generates the raw data has the prime responsibility for the correctness and 

completeness of the data. All data generated and reduced will follow protocols specified in the 

laboratory SOP. Each analyst reviews the quality of his work based on an established set of 

guidelines. The guidelines are: 

l Sample preparation information is correct and complete. 

l Analysis information is correct and complete. 

l The appropriate SOPS have been followed. 

l Analytical results are correct and complete. 

OHM 809275FSQAP Sites 4, 21 & 22 Naval Weapons Station Yorktown, VA 

5-l 

January 26,200l 



DATA MANAGEMENT 

l Analysis is performed within prescribed holding times. 

l QC samples are within established control limits. 

l Blanks are within appropriate QC limits. 

l Special sample preparation and analytical requirements have been met. 

l Documentation is complete. 

The next level of review is performed by the section supervisor or data review specialist. The 

review is structured to ensure that: 

Calibration data are scientifically sound, appropriate to method, and completely documented. 

QC results are within established limits. 

Reporting units are consistent with the method and the matrix. 

Quantitative results are correct. 

Data results are consistent with information on the COC. 

Documentation is complete. 

The data is ready for incorporation into a final report. 

The data package is complete and ready for data archive. 

The second level of review is structured to ensure all calibration data and QC sample results are 

reviewed and all of the analytical results from 10 percent of the samples are checked back: to the 

bench sheet. If no problems are found with the data package, the review is complete. If problems 

exist, an additional 10 percent is reviewed, the process continues until no errors are found or the 

package has been reviewed in its entirety. 

The f5nal level of review by the laboratory comes from the program administrator or laboratory 

QA Officer. He/she reviews the report to ensure that the data meets the overall objectives of the 

project. 

Once the data has been validated, it is ready for report production. The report will contain: 

l Description of sample types 

l Tests performed, problems encountered during testing 

l Dates sampled 

l Date received 

l Date extracted 

l Date analyzed 

l Analytical results 
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Reportable limits 

QC information: percent recovery, relative percent difference, control limits, blanks analyses, 

matrix spikes, and other additional special QC information 

Qualifiers for data falling outside of QC limits 

Methodology 

Name of the analyst 

Signature of laboratory representative 

Dual column confirmation results 

Calibrations (when requested) 

Instrument performance checks (when requested) 

QC Batch number 

The report from the laboratory will be paginated and will also include a copy of the original 

COC for the samples analyzed. 

5.3 PROJECT DATA REVIEW 

Project Chemist Data Review Responsibilities 

The project chemist is responsible for initial review of the data from the laboratory. This review 

includes: 

Verifying that all requested data are reported. 

Verifying that samples are analyzed according to the contract specified method. 

Verifying that all analytes requested are reported. 

Verifying that holding times are not exceeded. 

Verifying that matrix spike, matrix spike duplicate, and surrogate recoveries fall within the 

laboratory’s acceptable criteria. 

Reviewing blank data for contamination. 

Reviewing field QC results for inconsistencies. 

Verifying that the data generated meet the project Data Quality Objectives. 

The project chemist is responsible for informing the Project Manager and Project Chlemical 

QA/QC Officer of any laboratory and/or sampling deficiencies or issues. These issues and 

subsequent decisions will be documented on the data evaluation report produced by the Project 

Chemist for each data package. 
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Project QC Engineer Data Review Responsibilities 

The Project QC Engineer is responsible for interfacing with the project chemist, project manager, 

and the laboratory’s QA Officer to resolve any QAIQC issues affecting the data. He/she: is also 

responsible for finalizing any QA/QC issues with the laboratory and/or the project chemist. This 

includes obtaining a corrective action from the parties involved. 

5.4 DATA REPORTING 

The preliminary data will be faxed to the project chemist. This data may or may not have 

undergone the full laboratory review process and may contain errors and discrepancies. Prior to the 

use of data results for any decisions, the data will be reviewed by the project chemist and assessed 

against the project goals and data quality objectives. A copy of the preliminary data, including 

review comments from the project chemist will be submitted to the site and/or the project manager. 

The hard and final copy data will be evaluated by the project chemist and assessed against the 

project goals and data quality objectives. Any errors, discrepancies, and nonconformances will be 

brought to the laboratory’s and project manager’s attention. 

When QA issues have been satisfactorily settled and data evaluation has been completed, the 

project manager may release the data to the client and/or regulating agencies. 

5.5 DATA STORAGE AND ARCHIVE 

After OHM has completed its work for the project, all documents generated will be assembled in 

the project file. The laboratory files will be maintained in the Program Management Office I(PMO). 

These files are maintained in a centralized data management manner to ensure proper maintenance of 

the data. The Program Chemist is responsible for the maintenance of the data for LANTDIV projects. 

The project manager/supervisor will also have a second copy. The Project Manager is responsible for 

ensuring the collection, assembly, and inventory of all documents relative to the project at the time 

the objectives are met. These tiles then become accountable. Any records leaving the file must be 

signed out. 

When a contractor has completed the project objectives, all file documents are reviewed and 

submitted to the central file. The project tile contains the following document classes: 

A. Project logbooks 
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B. Drum logs and other forms 

C. Sample identification documents 

D. Chain-of-custody records 

E. Analytical logbooks, laboratory data, calculations, graphs, etc. 

F. Correspondence 

- Inter-office 

- Client 

- Regulating agencies 

- Record of confidential material 

G. Report notes, calculations, drafts 

H. References, literature 

I. Sample (on-hand) inventory 

J. Check-out logs 

K. Litigation documents 

L. Miscellaneous - photographs, maps, drawings, etc. 

Once deposited in the tile, documents must be checked out. The final report is usually generated 

by use of computer. A back-up copy of the report on diskette is filed along with the project file. The 

original report remains in the hard drive of the computer until such a time is required to download it 

on a diskette. This diskette is also archived. All information under the corresponding project 

number is maintained in the archive system for five years. All archives are accessed by the a.rchives 

file master list which is maintained in a separate location from the archives. 
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Reliability in analytical determination is maintained through strict adherence to QC procedures. 

Procedures are designed to control both the accuracy and precision of analytical results. For the 

validation of the data, a known method spike is routinely analyzed to ensure the accuracy of results. 

The procedure is to run the standard QA/QC and sample analysis with each lot of samples sent to the 

laboratory. If more than ten individual analyses are made, additional standards will be analyzed at a 

rate of one standard per ten analyses. Some procedures call for the use of either a surrogate spike or 

the standard addition of a known quantity of the analyte to a split of the sample being analyze’d. 

Control charts will be prepared using an estimate of the spike recovery obtained from the 

literature or determined by repeated analyses run in the laboratory. Each time the analyst runs a 

method spike, the result is entered in the control table. If a standard addition technique is used, a 

plot of instrument response versus added analyte concentration is made in order to determine analyte 

concentration in the original sample. These are further explained in the laboratory’s Quality 

Assurance Manual (QAM). 

Replicate analyses will be performed on at least 10 percent of the samples processed by the 

laboratory. A record of the precision of most analyses is kept by calculating and plotting the 

industrial statistic I (which is equivalent to the coefficient of variation). Blanks are also run with 

each batch of samples or individual sample analyzed regardless of the level of certification of the 

data. 

The purpose of spikes, blanks, and replicates is to provide a sound scientific basis from which 

the degree of certification of the resultant data can be objectively concluded. These (are not 

management decisions, but follow naturally from the results of the above QC procedures. 

6.1 ACCURACY 

Data accuracy is a reflection of the efficiency of the analytical procedure. It is determined by 

use of spiked samples and standard reference materials or laboratory control samples performed at 

the rate of one set every 20 samples. A control chart is generated using historical laboratory data 

where warning and control limits are established to assess data accuracy. 

The accuracy (check standards) samples will have concentration values of the mid-standard. 

During analysis, a minimum of 10 percent of samples are accuracy samples. The accuracy samples 

are staggered through the analysis, not placed one after another. After a minimum of seven accuracy 

samples are analyzed, the percent recovery is calculated for each sample. 
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The accuracy criteria is determined by calculating the standard deviation of seven or more 

percent recovery values and setting the upper and lower control limits using the following equations: 

Upper control limit = p + 3 SD 

Lower control limit = p - 3SD 

Where: 

p = Average percent recovery 

SD = Standard deviation 

After the standard deviation for the seven or more samples has been calculated, the accuracy 

control limits are generated and are then used to determine if the analysis is out of control. This is 

done by checking the results against the control limits. If any values are above the upper control 

limit or below the lower control limit, all sample results after the last qualifying accuracy sample 

must be repeated or discarded. If seven consecutive values fall below the lower control limit, new 

limits are calculated using the new accuracy check values. If the values fall between the upper and 

lower limits, then conditions are reported as “within limits.” 

6.1.1 Recovery Control 

Recovery control is necessary to determine if the sample matrix is interfering with the 

constituent being analyzed. A minimum 5 percent of samples will be recovery check samples 

(matrix spikes). Samples involving different types of matrices will have at least one recovery check 

sample for each matrix. 

Control limits will be determined for each matrix, determining the deviation for seven or more 

percent recovery values. 

6.2 PRECISION 

Duplicate and replicate samples analyzed by the laboratory assess the precision of the sampling 

effort. Control limits for duplicate/replicate relative percent differences (RPDs) are listed in 

Appendix A, Table A-l. Once a sufficient amount of replicate data becomes available, field 

precision control charts are constructed similar to the laboratory precision charts. For any given 

concentration, the mean and the standard deviation (s) of the replicates are calculated. Data from 

each sample set are pooled with the previous sample sets to generate control and warning limits for 

the next set. Control and warning limits for water samples are set at & 2s and f 3s, respectively. 
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6.0 DATA ASSESSMENT PROCEDURES 

Control limits for solid samples are more liberally established due to matrix heterogeneity. Data 

outside any control limit are subject to QA review. 

Precision is based upon the results of the RPDs as calculated from the percent recoveries of the 

matrix spike and duplicate samples. The control limits for precision are based on historical 

laboratory data. 

Matrix spike (MS) and matrix spike duplicate (MSD) samples, on a per batch basis or a 

minimum frequency of 5 percent, are analyzed to assess precision. Duplicate results are co:mpared 

and the (RPD) is then determined. The RPD will be entered into the laboratory’s data system and is 

used to define the precision of the analysis. Minimum limits are listed in Appendix A, Table A-l. 

6.3 COMPLETENESS 

The field supervisor must ensure all sites are sampled for all the specified analyses, that 

sufficient sample volume has been provided to complete those analyses, and that all of t.he QA 

samples have been included with each sample set. The goal for completeness for each, sample set 

shipped to the laboratory is 100 percent. Minimum limits are listed in Appendix A, Table A-l. 

Completeness is expressed as the percentage of the amount of valid data obtained to the amount 

of data expected. For a set of data to be considered complete, it must include all QC data verifying 

its accuracy and precision. 

If samples analyzed do not meet all QC requirements in terms of accuracy and precision for any 

specific parameter, the sample preparation and analysis will be repeated pending adequate volume. 

6.4 CRITERIA FOR REJECTION OF OUTLYING MEASUREMENTS 

There are many statistical tests for rejection of outlying data points obtained from a set of 

measurements from a single population. A test recommended in “Statistical Manual of the Associate 

of Official Analytical Chemists,” 2nd Edition, W. J. Youden and E. H. Steiner, 1975, pg. 86, is the 

Dixon Test. This test is not dependent on the distribution of the data and can be used for as few as 

three measurements. A more complete description for this broadly applicable test can be found in 

the referenced text. 

Another reference is the USEPA National Functional Guidelines for Data Validation of 0:rganics 

and Inorganics. Also, specific programs may have quality objectives with criteria for rejection of 
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6.0 DATA ASSESSMENT PROCEDURES 
, . . . 

outlying measurements. 

6.5 METHOD DETECTION LIMITS AND PRACTICAL OUANTITATION 
LIMITS 

Method detection limits (MDLs) must be established by the laboratory. This should, at a 

minimum, be established on a yearly basis. The MDL is the minimum concentration of a substance 

that can be identified, measured, and reported with 99% confidence that the analyte concentration is 

greater than zero. 

Practical quantitation limit (PQL) is the lowest level that can be reliably determined within 

specified limits of precision and accuracy during routine laboratory operating conditions. The PQLs 

are generally 5-10 times the MDL. The PQL is the most applicable limit of reporting -for this 

program. 

6.6 LABORATORY AND FIELD CONTAMINATION 

It is not unusual to find the following analytes at trace levels in the samples: 

l Methylene chloride 

l Acetone 

l Freon (1,1,2-trichlorotrifluorethane) 

l Bis(2-ethylhexyl)phthalate 

l Hexane 

l Isopropanol 

l 2-Butanone 

These are common solvents used in the field and in the laboratory. 

In order to fully evaluate data containing trace levels of these contaminants, one must have data 

from trip blanks, field blanks, equipment blanks, and all applicable laboratory blanks for that batch 

of samples. 

The determination on the use of the data will be made during the Data Validation process. 
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7.0 PERFORMlANCE AND SYSTEM AUDITS 
--\ 

Audit is defined as a systematic check to determine the quality of operation of field and 

laboratory activities. It is comprised of the following: 

l Performance audit 

l System audits 

These include a detailed review of each operating component of the network. Auditing will 

ultimately assist in determining if each element within a system is functioning appropriately per the 

QA program requirements. 

7.1 FIELD PERFORMANCE AUDITS 

Field performance audits are performed on an ongoing basis during the project as field data is 

generated, reduced, and analyzed. All numerical analyses, including manual calculations, are 

documented. All records of numerical analysis are legible, of reproduction quality, and supporting to 

complete permit logical reconstruction by a qualified individual other than the originator. 

Other indicators of the level of field performance are the analytical results of the blank, 

duplicate, and replicate samples. Each blank analysis is an indirect audit of effectiveness of 

measures taken in the field to ensure sample integrity. The results of the field duplicate and replicate 

analysis is an indirect audit of the ability of each field team to collect representative sample portions 

of each matrix type. 

7.2 FIELD SYSTEM AUDITS 

System audits of site activities are accomplished by an inspection of all field activities by the 

Project Chemical QC Officer. This audit is composed of comparisons between current field 

practices and standard procedures. The following is a list of criteria to be used in the evaluation of 

field activities: 

l Overall level of organization and professionalism 

l All activities conducted in accordance with work plan 

l All procedures and analyses conducted according to procedures outlined in this document 

l Sample collection techniques versus the site sampling and analysis plan 

l Level of activity and sample documentation 

l Working order of instruments and equipment 

l Level of QC conducted by each field team 
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zo PERFCUMANCE AND SYSTEM AUDITS 

l Contingency plans in case of equipment failure or other event preventing the planned activity 

from proceeding 

l Decontamination procedures 

l Level of efficiency which each team conducts planned activities at the site 

l Sample packaging and shipment 

After the audit, any deficiencies are discussed with the field staff, and corrections are identified. 

If any of these deficiencies might affect the integrity of the samples being collected, the QA Officer 

informs the field staff immediately, so corrections can be made. The field performance audit will be 

conducted at the start of the project, one before the end of the project, and as directed by the. project 

manager. OHM will also submit to all requests by regulatory agencies, or other clients for external 

field systems audits. 

7.3 LABORATORY PERFORMANCE AUDIT 

The laboratory performance audit verifies the ability of the laboratory to correctly identify and 

quantitate compounds in blind check samples submitted by an auditing agency. If the laboratory 

participates in Performance Evaluation (PE) programs such as USEPA WYWP studies, American 

Industrial Hygiene Association (AIHA), Proficiency Analytical Testing (PAT) studies, etc., results 

from these studies will be generally acceptable by OHM. However, during the course of the project, 

it may be necessary for the Project QA/QC Officer to send PE samples to the laboratory to e:valuate 

specific parameters. 

The contracted laboratories will undergo performance audits throughout the project consisting of 

field QC samples. Occasionally PE samples will be supplied by the client or external organizations 

which will be spiked with the same analytical parameters that are being investigated on site. 

External laboratory performance audits by auditing agencies such as the USEPA, USACE-MRD, 

Department of Defense (DOD), NFESC, etc. are not routinely scheduled. However OHM and its 

subcontracted laboratories will submit to any external audit upon request by the USEPA or the client. 

7.4 LABORATORY SYSTEM AUDITS 

The laboratory system audit is a review of analytical laboratory operations to verify that the 

facility has the necessary equipment, staff, and procedures in place to generate acceptable data. It is 

also to determine that each element within an activity is functioning appropriately and witlhin the 

guidelines of applicable methodology, approved procedures, and the site QAPP. An on-site 

inspection is routinely performed by the laboratory’s QA Manager and may also be frequently 
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7.0 PERFORiVANCE AND SYSTEM AUDITS 

performed by the OHM Project Chemical QA/QC Officer. If the laboratory participates in 

certification programs, audits performed by the certifying agencies may satisfy the criteria of system 

audits for the project. 

If the laboratory is in question, a system audit can be directed by the client and performed by 

OHM or the client’s representative. Any recommendations made will be considered for 

implementation and any corrective actions will be taken to correct any deficiencies found. 

Project-specific audit reports will be placed in the project files and laboratory audit reports will be 

kept by the laboratory for future reference. 
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8.0 CORRECTIVE ACTIOlV 

Corrective actions may be necessary as a result of the following QA activities: 

Field and laboratory performance audits 

Field and laboratory system audits 

Inter-laboratory comparison studies 

Calibration data fall out of specified limits 

Failure to adhere to the CQMP 

Failure to adhere to the site 

Failure to adhere to standard operating procedures and methods 

Data completeness below required limits 

Control limits are exceeded for QC samples 

If, during system and performance audits, deficiencies or problems are discovered, corrective 

action will be initiated immediately. The appropriate field and laboratory personnel will be notified 

as soon as possible and an investigative process will be implemented immediately to find solutions to 

these issues. The investigative process will consist, but is not limited to, the following: 

,̂  -I-- 

. Documenting that the corrective action has eliminated the problem 

Determining when the problem occurred 

Determining which systems were affected by the problem 

Determining the cause of the problem 

Determining a corrective action to eliminate the problem 

Assigning the responsibility for implementing the corrective action 

Implementing the corrective action 

Evaluating the effectiveness of the corrective action 

Investigating alternative corrective actions if the original action was not sufficient in eliminating 

the problem 

The Project Chemical QC Officer has the authority to require that all site activities threatened by 

the problem be stopped or limited until the corrective action has been implemented and satisfactorily 

verified to eliminate the problem. 

Corrective actions may include, but are not limited to: 

l Modifications to procedures 

l Recalibration of instruments 

l Replacement of solvents, reagents, and/or standards 
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8.0 CORRECTIVE ACTION 

l Additional training of personnel 

l Reassignment of personnel 

8.1 CORRECTIVE ACTION REPORT 

A Corrective Action Report (CAR) is necessary documentation of the investigative process. 

Depending on the issues, the CAR may be generated by the laboratory or the field personnel. Copies 

of the CAR will be given to the Project QC Officer and Project Manager, who will distribute it to the 

client. A copy of the CAR will be placed in the project files for future reference. 

The CAR should include, but is not limited to: 

l A description of the problem, deficiency, or issue 

l Proposed resolutions 

l Resulting actions 

l Effectiveness of the resolutions 

l Personnel responsible for implementation of the corrective actions 

l Personnel responsible for monitoring the effectiveness of the actions. 

8.2 QUALITY ASSURANCE REPORT 

The Project Manager, Project QC Manager, and Project Chemist will converse on a regular basis 

to review possible and potential problem areas and to ensure that all QA/QC procedures arle being 

carried out. It is important that all data abnormalities be investigated to ensure that they are not a 

result of operator or instrument deviation but are a true reflection of the methodology or task 

function, The project final report will contain a separate section that covers the data quality and 

validity. At a minimum, the following information will be included in the report: 

l Assessment of measurement data precision, accuracy, and completeness 

l System and performance audit results 

l Significant QA problems and corrective actions implemented 

l Copies of documentation such as memos, reports, etc. 

The Project QC Manager will be responsible for preparing this report weekly or daily, as well as 

monthly written QA reports to OHM QA management. The Regional QA/QC Director ,will be 

responsible for reviewing and approving these monthly reports. Verbal reports will be made on a 
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8.0 CORRECTIVE ACTION 

more frequent basis. All reports will be made available to the Project Manager, client, and regulating 

agencies. If no project audits were performed and no significant QA/QC problems occurred, a letter 

stating these facts will be submitted to the referenced parties in lieu of a QA Report. 
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APPENDIX A 

TABLE A-l PROJECT QUALITY CONTROL 
OBJECTIVES 

TABLE A-2 SAMPLING SUMMARY 



b 
sires i ind 22 
Projecl No. 8092 75 
TO 0061 

Ti&.,k A-l ‘FSQAP 

PROJECT QUALITY CONTROL OBJECTIVES version I. 0 
l/l 7/01 

Project Action Limits Minimum PQL Accuracy Limits Precision Limits Accuracy Limits Precision Limits Completeness Limits 

MWMSD Recoveries MWMSD Deviation LCS Recoveries Field Dup Deviation 

I Method No I Analyte / Component TCLP TCLP TCLP TCLP TCLP TCLP TCLP 

82GOB 
8260B 
82601 

8260B 

8260B 

3 

8260B 
8260B 

8260B 
8260B 
8260B 

TCLP V&tiles (mg/L) @g/L) (%I 

I 
! ! I WI 1 V) w w 

1 1 -Dichloroethylene , 0.7 0.1 I 50-150 
1,2-Dichloroethane 0.5 01 5n.15n <4ll t 

70-130 <50 90 
TL11n 8<A 9n 

I 
Chit 

I Benzene 

Carbon Tetrachloride 

orobenzene 
Chloroform 

Methyl Ethyl Ketone 

Tetrachloroethylene 
Trichloroethylene 

Vinyl Chloride 

I 
-- _-- .sv I V-12” .J” 

0.5 0.1 50-150 <50 70-130 <SO 
0.5 0.1 50-150 <50 70-130 <50 /” 
100 20 50-150 <50 70-130 GO 90 
6 1 50-150 <50 70-130 GO 90 

200 20 50-150 GO 70-130 <50 90 
0.7 0.7 50-150 150 70-130 150 90 
0.5 0.1 50-150 <50 70-130 <50 90 
0.2 0.05 50-150 60 70-130 <50 90 
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sites jmd 22 
Projeez A WA 8092 75 
TO 0061 

\ 

TdE A-l 
PROJECT QUALITY CONTROL OBJECTIVES 

J 
’ FSQAP 

Version 1.0 
l/l 7/01 

Method No 

Project Action Limits Minimum PQL Accuracy Limits Precision Liits Accuracy Limits Precision Limits Completeness Limits 

MWMSD Recoveries MS/MSD Deviation LCS Recoveries Field Dup Deviation 

I Analyte / Component TCLP TCLP TCLP TCLP TCLP TCLP TCLP 

8151A 

8151A 

TCLP Herbicides (mg/L) (mg/L) I WI (“W (%I (“3 (%I 
I 2,4-D 10 2 50-150 <50 70-130 150 90 

2,4,5-TP 1 0.2 I 50-150 <50 70-130 150 90 

6010B 

6010B 

6010B 
6010B 
6010B 

7470A 

6010B 

6010B 

TCLP Metals 
Arsenic 

Barium 

Cadmium 
Chromium 

Lead 

Mercury 

Selenium 

Silver 

(m& (mg/L) w (“W cw W) W) 
5 1 50-150 <50 70-130 150 90 

100 20 50-150 <50 70-130 <50 90 
1 0.2 50-150 <50 70-130 <50 90 
5 1 50-150 <50 70-130 <50 90 
5 1 50-150 <50 70-130 <50 90 

0.2 0.04 50-150 <50 70-130 <50 90 
1 0.2 50-150 <so 70-130 <50 90 
5 1 50-150 150 70-130 <50 90 

I%\ I (%) I @wk~ O@W WI (“W W) \’ -, \ 
500 50 N/A <50 N/A <50 s 
250 25 N/A 150 N/A <50 c 

< 6O’C or <140°F 40’ C or lOOoF N/A 150 N/A <50 5 

< 60°C or <140°F 40’ C or lOOOF N/A 150 N/A iso 5 

i 6O’C or <140°F 40’ C or lOOoF N/A <50 N/A <50 90 
C 2 > ->- 12.5 N/A N/A 150 N/A <50 90 

)O 
a0 3 PO 
)O 

Section 7.3 

Section 7.3 
1010 

1020A 

1030 

9040B/9045C 

RCRA Characteristics 
Reactive Sulfide 
Reactive Cyanide 

Ignitability (Pensky Martens) 

Ignitability (Setaflash) 

Ignitability of Solids 
pH (Corrosivity) 

9095A 

Miscellaneous I I I W) (“W I W) I w I (“!I 
I Paint Filter PaSS Pass/Fail NIA I N/A N/A N/A 90 
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Sites 
Project NO. 8092 75 
TO 0061 

‘1 
TA- h A-l 

PROJECT QUALITY CONTROL OBJECTIVES 
Version I. 0 

l/l 7/01 

TAL METALS BY ICP md- w&z mg/L m&z mg/L m&t % % % % % % % % 
6010B Aluminum NS 24100 0.2 22.0 50-l 50 30-170 <30 <50 SO-120 SO-120 <50 <?5 95 90 

6010B Antimony NS 11 0.06 10.0 50-150 30-170 130 <50 SO-120 SO-120 <50 Cl5 95 90 

6010B Arsenic NS 63.9 0.01 40.0 50-150 30-170 <30 <50 SO-120 SO-120 <50 c75 95 90 

6010B Barium NS NA 0.2 1.0 50-l 50 30-170 <30 <50 SO-120 80-120 GO <I5 95 90 

6010B Beryllium NS NA 0.005 1.0 50-150 30-170 <30 <50 SO-120 SO-120 <so 175 95 90 

6010B Cadmium NS 4 0.005 0.50 w-1 <n I” L_IV 30-170 ‘30 <50 go-:20 SO-i20 
/CA x-r 

--.I” ‘./, 95 90 

6010B Calcium NS NA 5 100 50-150 30-170 <30 <50 SO-120 SO-120 150 <75 95 90 

6010B Chromium NS 33.5 0.01 20 50-150 30-170 <30 <50 SO-120 SO-120 <50 <75 95 90 
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Sites -j”d 22 
Project HO. 809275 
TOO061 

Method No Analyte / Component 

6010B Cobalt 

6010B Copper 

6010B Iron 

6010B Lead 

6010B Magnesium 

6010B Manganese 

6010B Nickel 

6010B Potassium 

6010B Selenium 

6010B Silver 

6010B Sodium 

6010B Thallium 

6010B Vanadium 

6010B Zinc 

kl 
TA,, A-l 

PROJECT QUALITY CONTROL OBJECTIVES 

Project Action Minimum PQL Accuracy Limits Precision Limits 
Limits MSA4SD Recoveries MS/MSD Deviation 

Water Soil Water Soil Water Soil Water Soil 

NS NA 0.05 10.0 50-150 30-170 <30 150 

NS 100 0.025 2.0 50-150 30-170 <30 <50 

NS NA 0.1 3.0 50-150 30-170 <30 <50 

NS 400 0.003 10.0 SO-150 30-170 <30 <so 

NS NA 5 100 50-150 30-170 <30 <50 

NS 491 0.015 2.0 50-150 30-170 <30 <50 

NS NA 0.04 2.0 50-150 30-170 <30 150 

NS NA 5 600 50-150 30-170 <30 150 

NS NA 0.005 3.0 50-150 30-170 <30 <50 

NS 50 0.01 1.0 50-150 30-170 <30 <50 

NS NA 5 10.0 50-150 30-170 00 <50 

NS NA 0.01 6.0 50-150 30-170 <30 150 

NS NA 0.05 1.0 50-150 30-170 <30 <50 

NS 410 0.02 1.0 50-150 30-170 <30 <50 

Accuracy Limits 

LCS Recoveries 

Water Soil 

SO-120 80-120 

SO-120 SO-120 

SO-120 SO-120 

80-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

SO-120 SO-120 

1 
'FSQAP 

Precision Limits 

Field Dup Deviation 

Water Soil 

<50 c75 

<50 <75 

<50 <75 

<50 c75 

<50 <75 

<50 <75 

<50 <75 

<50 c75 

<50 <75 

<50 <75 

<50 <75 

<50 <75 

<50 <75 

<50 <75 

Version 1.0 
I/l 7/01 

Completeness Limits 

Water Soil 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

95 90 

TAL METALS BY GFAA mg/L m&g mg/L m&g % % % % % % % % % % 

7041 Antimony NS 11 0.00s 0.5 SO-150 30-170 <30 <so 75-125 75-125 <50 <75 95 90 

7060A Arsenic NS 63.9 0.005 0.5 50-150 30-170 <30 <50 74-120 74-l 120 <50 c75 95 90 

7091 Beryllium NS NA 0.005 0.5 50-150 30-170 <30 <50 75-125 75-125 <50 Cl5 95 90 

713lA Cadmium NS NA 0.001 0.1 50-150 30-170 <30 <50 75-125 75-125 <50 <75 95 90 

7191 Chromium NS 33.5 0.005 0.5 50-150 30-170 130 <SO 75-125 75-125 <50 175 95 90 

7421 Lead NS NA 0.005 0.5 50-150 30-170 130 <50 75-125 75-125 150 c75 95 90 

7740 Selenium NS NA 0.005 0.5 50-150 30-170 <30 <50 70-125 70-125 <50 <75 95 90 

7761 Silver NS NA 0.005 0.5 50-150 30-170 <30 <so 75-125 75-125 <50 <75 95 90 

7841 Thallium NS 0.1 0.001 0.1 50-150 30-170 <30 150 75-125 75-125 <50 175 95 90 

MERCURY BY COLD VAPOR 

7470A Mercury 

747114 Mercury 

mgk 
NS 

NA 

m&s mgn 
NA 0.001 

0.3 NA 

wk 
NA 

0.1 

% % % % % % % % % % 

50-150 NA <30 NA 70-130 NA <50 NA 95 NA 

50-150 NA <30 NA 70-130 NA 150 NA 95 NA 
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Sites 4,21 and 22 

PKGf?C 909275 
TO-O{ \ 

/” Tke -k A-2 
SAMPLING AND ANALYTICAL SUMMARY 

Frequency TYPO Equipment 

Required Analysis Analytical Method 

SW-646 Preservation 

Construction Sampling and Off-Site Analysis 

Characterization 

Excavation Area 

Sails 

:haracterization 

Clean Fill 

Topsoil 

kummed Water 

During 

Construction 

Sites 4. 21 and 22 

Clean Fill 

Topsoil 

DrUm 

Soil 

- 
Soil 

Water 

One sample 

One sample 

One sample 

per drum 

1 sample 

per site 

1 sample 

per source 

1 

Grab for VOC 

5 pt Composite 

for remaining 

Grab for VOC, 

TPH GRO 

5 pt Composite 

for remaining 

Grab 

Shovel 

SS Auger 

ss spoon 

ss scoop 

SS Bowl 

Shovel 

SS Auger 

SS Spoon 

ss scoop 

SS Bowl 

Drum Thief 

7 days 

7 days 

7 days 

OHM Minimum 

OHM Minimum 

OHM Minimum 

TCLP Volatiles 131 l/82608 

TCLP Semivolatiles 1311/827OC 

TCLP Pesticides 1311/8081A 

TCLP Herbicides 131118151A 

TCLP Metals 1311/60108/7471A 

Ignitability 1020A 

Corrosivity 9045c 

Reactivity Sect 7.3 

Paint Filter 9095A 

KL Semivolatiles (PAH 8270C (Site 4) 

Total Alummum 60108 (Sites 4,21) 

Total Antimony 60108/7041 (Site 4) 

Total Arsenic 6OlOB/7C6OA (Site 4) 

Total Cadmium 80108 (Sites 21. 22) 

Total Chromium 6OlOB/7191 (Site 4) 

Total Copper 6010B (Sites 4,21,22) 

Total Lead 60108 (Sites 4.22) 

Total Manganese 60108 (Sites 4, 21) 

Total Mercury 7471A (Sites 4,21,22) 

Total Silver 6010B (Site 22) 

Total Thallium 7841 (Site 21) 

Total Zinc 80108 (Sites 4, 21, 22) 
Explosives 8330 (Sites 4,22) 

TCL Volatiles 8260B 

TCL Semivolatiles 8270C 

TCL Pesticides 8081A 

Total PCB 8082 

TAL Metals 60lOB/747lA 

TPH GRO/DRO 80158 Modified 

TCLP Volatiles 131 l/82608 

TCLP Semivolatiles 13111827OC 

TCLP Pesticides 1311/8081A 

TCLP Herbicides 1311/8151A 

TCLP Metals 1311/6010Bn470A 

Ignitability 102OA 

Corrosivity 90408 

Reactivity sect 7.3 

TCL Volatiles 82608 

TCL Semivolatiles 8270C 

TCL Pesticides 8081A 

Total PCB 8082 

TAL Metals 60108/747lA 

TPH GRO/DRO 8015B Modified 

14 days 

See Note 2 

14 days 

See Note 2 

7 days for 

extraction, 

40 days after 

extraction 

See Note 2 

Cool to 4°C 

COOI to 4Oc 

tiCI 

COOI to 4sc 

COOI to 4Oc 

Cool to 4sc 

HNO, 

COOI to 4Oc 

Cool to 4sc 

Cool to 4oc 

HCI 

Cool to 4Oc 

COOI to 4sc 

Cool to 4Oc 

HNOs 
Cool to 4Oc 

(1) 4-02 Glass 

(4) 8-or Glass 

(I) 4+z Glass 

(4) 8-02 Glass 

(3) 40.ml VOA 

6) 32-0~ Glass 

) 500-ml plasti 

Notes: 

1) Calculated days for prelim data, final data due 7 days later 

2) TCLPVOA-14d TCLP ex. 14d an; SVOC--14d TCLP ex. 7d ex, 40d an; Hg--28d TCLP ex, 286 an; Met--18Od TCLP ex, 18Od an 



Sites 4,21 and 22 

Projer 

TOM 

y9275 

,! 

SAMPLING AND ANALYTICAL SUMMARY 

Sample Task Sample Point Matrix Sampling 

Frequency 

Approx No. 

Samples 

Sample 

Type 

Sampling 

Equipment 

TAT’ Qc Level Required Analysis Analytical Method 

SW-846 

Holding Time Sample Sample 

Preservation Containers 

Construction Sampling and Off-Site Analysis 

Confirmation Confirmation Site 4 Site 4 Soil Soil Twenty-four Twenty-four 

samples samples 

plus plus 

one duplicate, one duplicate, 

one MSIMSD one MSIMSD 

24 24 

PIUS PIUS 

1 duplicate. 1 duplicate. 

1 MSIMSD 1 MSIMSD 

Composite Composite SS Auger SS Auger 

ss Spoon ss Spoon 

ss scoop ss scoop 

SS Bowl SS Bowl 

3 days 3 days 

Confirmation Confirmation Site 21 Site 21 Soil Soil Four samples Four samples 4 4 Composite Composite SS Auger SS Auger 3 days 3 days 

ss Spoon ss Spoon 

ss scoop ss scoop 

SS Bowl SS Bowl 

Confirmation Confirmation Site 22 Site 22 Soil Soil Sixteen samples Sixteen samples 

PIUS PIUS 

one duplicate, one duplicate, 

one MSIMSD one MSIMSD 

16 16 

plus plus 

1 duplicate, 1 duplicate, 

1 MSIMSD 1 MSIMSD 

Composite Composite SS Auger SS Auger 

ss spoon ss spoon 

ss scoop ss scoop 

SS Bowl SS Bowl 

3 days 3 days 

NEESA Level : 

NEESA Level 3 

NEESA Level 3 

~ TCL Semivolatiles (PAH) 

Total Aluminum 

Total Antimony 

Total Arsenic 

Total Chromium 

Total Copper 

Total Lead 

Total Manganese 

Total Mercury 

Total Zinc 

8270C 

60108 

6010Br7041 

601 OB/7C60A 

6010B/7191 

60108 

6OlOB 

60108 

7471A 

6010B 

14 days Cool to 4Oc 

-r 
Explosives I 8330 I I 

Total Aluminum 1 60108 t 180 davs except 1 Cool to 4’C 

Total Cadmium 

Total Copper 

Total Manganese 

Total Mercury 

Total Thaibum 

60108 

601OB 

601OB 

7471A 

7841 

Mercury - 28 day 

Total Zinc I 

Total Cadmium 1 

Total Copper 

Total Lead 

Total Mercury 

Total Silver 

Total Zinc 

60108 I I 

60108 1 14davs 1 Coolto4”C 

6010B 

60108 

7471A 

60108 

60108 

Explosives I 8330 I I 

i (2) 4-02 Glass 

(I) 4-02 Glass 

(2) 4-02 Glass 

Notes: 

I) Calculated days for prelim data, final data due 7 days later 

2) TCLP.VOA--14d TCLP ex, 14d an; SVOC-14d TCLP ex, 7d ex, 40d an; Hg--28d TCLP ex, 28d an; Met--18Od TCLP ex, 18Od an 
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OHM Corporation 

STANDARD OPERATING PROCEDURE 

Title : Standard Analytical Data Deliverable Requirements Document #: QP-650 

1.0 PURPOSE 

The purpose .of this procedure is to set forth guidelines for the standardization of hard copy 
analytical data packages provided to OHM by Analytical Laboratories. This procedure defines 
the specific deliverable requirement to be include when a minimum data packages, standard data 
packages and maximum data packages is requested by OHM employees. 

2.0 SCOPE 

These procedures applies to all purchases of analytical services and the analytical data packages 
provided to OHM by all analytical laboratories. 

3.0 RELATED DOCUMENTS 

I-IAZWRAP, July 1990. Quality Control Requirements for Field Methods DOE/HWP69/Rl. 

HAZWRAP, July 1988. Requirements for Quality Assurance of Analytical Data, DOE/I-IWP-65, 
Rev. 0, July 1988. 

USEPA , Test Methods for Evaluating Solid Waste Physical/Chemical Methods SW-846 

United States Environmental Protection Agency, 1984. User’s Guide to the Contract Laboratory 
Program, Office of Emergency and Remedial Response, Washington, D.C. 

4.0 GENERAL. INFORMATION 

In the past OHM has experienced that Each analytical laboratory has a different report format 
that they call their standard deliverable package. Many times the laboratory=s standard 
deliverable package does not include all of the information required to meet our clientcs 
expectations in performing data assessment and data validation of the analytical deliverable. 
When the additional information has been requested from the laboratories often additional 
charges are levied. In order to better service our client and to assure each and every laboratory 
bidding on a given set of samples understands precisely what is required to be included within 
each analytical report, the following procedures have been developed. 

5.0 DEFINITIONS 

Accuracy - A measure of how close a measured value is to a known true value. 
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Aliquot - A measured portion of a sample taken for analysis. 

Analytical Batch - Batch size is determined the analytical method and project specific quality 
assurance requirements. Batch size is ussually set at 20 or less samples of the same matrix being 
analyzed for the same parameters at the same time. All samples in a batch are prepared and 
analyzed together with a basic set of QC samples. Specific project requirements are listed in the 
Quality Assurance Project Plan (QAPP). 
Background Correction - A technique usually employed relative to metals analysis which 
compensates for variable background contribution to the instrument signal in the determination 
of trace elements 

Blank - An artificial sample designed to monitor the introduction of artifacts into the 
measurement process. 

Calibration - The systematic determination of the relationship of the response of the 
measurement system to the concentration of a analyte of interest 

Chain-of-Custody - A form used to track the custody of the samples from the time they are taken 
until the time they are analyzed. 

Continuing Calibration - Subsequent checks on the instrument calibration performed throughout 
the analysis of samples. 

,,l -*--. 
‘, Data Assessment - A systematic review of the analytical data to assure all method specific 

requirement were performed. 

Data Quality Objectives - The established quality of the data required to support specific 
decisions or regulatory actions. DQOs must take into account sampling considerations as well as 
analytical protocols. 

Data Validation - A systematic effort to review data for identification of errors for the purpose of 
flagging suspected values to assure the validity of the data for the user. 

Deliverables - Analytical Report Package provide by the analytical laboratory which includes the 
analytical data and a specified set of supporting documentation. 

Hold Times - The time stipulated in the method or regulations which is allowed to elapse from 
the time of sampling to the time of extraction and/or analysis. Samples analyzed after the hold 
times are of questionable usefulness. 

ICP - Inductively coupled argon plasma (also referred to ICAP). An instrument used for metals 
analysis. 

Internal Standard - A compound added to every standard, blank, matrix spike, matrix spike 
duplicate, sample and/or sample extract at a known concentration, prior to analysis. Internal 
standards are used as the basis for quantification of the target compounds. 

,“~ ^.. Initial Calibration - Instrument calibration performed before any samples are analyzed. 
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Laboratory Control Sample - An artificial sample usually prepared in the laboratory, which 
either contains all or some of the compounds of interest. The sample is processed through the 
entire procedure including sample preparation and analysis. This sample is used to verify that the 
method is being performed properly. One laboratory control sample should be analyzed with 
eaoh analytical batch. 

Matrix Spike - An Aliquot of a sample that has been spiked with a known quantity of specifie:d 
compounds of interest. The matrix spike is used to measure the accuracy of the analytical 
system. 

Matrix Spike Duplicate - A second aliquot of the same sample used for the matrix spike spiked 
the same way as the matrix spike. The matrix spike duplicate is used to measure the precision of 
the analytical system.. 

Maximum Deliverable Package - Specific requirement set forth in this document to be provided 
to OHM by the Analytical Laboratory when a Maximum Deliverable Package is requested. 

Minimum Deliverable Package - Specific requirement set forth in this document to be provided 
to OHM by the Analytical Laboratory when a Minimum Deliverable Package is requested. 

Precision - a measure of the analytical method=s ability to reproduce analytical results. 

Preparation Logs - An official laboratory record of the sample preparation procedures used in 
processing a sample prior to analysis. 

Standard Deliverable Package -Specific requirement set forth in this document to be provided to 
OHM by the Analytical Laboratory when a Standard Deliverable Package is requested. 

Surrogate - An organic compound that is similar to the analytes of interest in chemical 
composition, extraction and chromatography, but are not normally found in environmental 
samples. These compounds are spiked into quality control samples, calibration and check 
standards and samples prior to analysis. 

Tentatively Identified Compounds (TICS) - Compounds detected in samples that are not target 
compounds. Usually TICS consist of up to 30 peaks identified that are greater than 10 percent of 
the peak areas or heights of the nearest internal standard are subjected to mass spectral library 
searches for tentative identification. 

Tuning - A technique used in gas chromatography/mass spectrometry procedures to verify that 
the instrument is properly calibrated to produce reliable mass spectral information. 

6.0 RESPONSIBILITIES 

Regional Field Analytical Manager -. Responsible for the management of the Regional Field 
Analytical Department. Responsible for distributing these requirements to all subcontract 
laboratories used within there region. 

7.0 PROCEDURE 
7.1 All laboratories providing analytical services to OHM will be provided with a 

copy of these specification for minimum, standard and maximum data 
deliverable packages. 
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7.2 

7.3 

The desired data deliverable package will be selected at the time of procuring the 
analytical services. All price quotations must include providing OHM with the 
requested deliverable package. 
All Data packages received must meet the requested requirements as specified in 
the Data Deliverables Package Requirements. 

8.0 ATTACEIMENTS 

ATTACHMENT 8.1 
DATA DELIVERABLE PACKAGE REQUTEMENTS TABLE 

Method 

etals 

Deliverable Requirement 

ase Narrative 

Equivalent OHM OHM 

EPA Form Minimum Standard 
Level Level 

X I X 
f 1 I Y I ” I 

I 
-.“-.. .-.-.-..-- -. ---..* --..r’- 
IN umbers, Lab IDS, and analytical QC 1 ~x1xlxi 

hain-of-Custody Form, Cooler Receipt 

ata Summary for Each Sample (See Note 

, 1.11-11. I * 

nent Printouts I I I X 
ercent Moisture X X X 

PH 1 1 
rganics by ase Narrative X X 
Cor HPLC k orrective Action Report I X X 

iCross-reference of OHM Sample 
Numbers, Lab IDS, and anal&Cal QC IV X X X 
batches 
bhain-of-Custody Form, Cooler Receipt X X X 
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.*.* 

ncentration spiked, percent recovered, 

, percent recovered, 
ercent recovery acceptance limits, 
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Method 
I 

Deliverable Requirement 
I 

Equivalent 
EPA Form 

Notes: 
1. Must include: OHM sample ID, Lab ID, date/time sampled, date received, extracted/analyzed, Practical 

Quantitation Limit, Method Detection Limit, Dilution Factor, comments, approval signature/date. 
2. For water samples only. 
3. Must include: OHM sample ID, Lab ID, date/time sampled, date received, extracted/analyzed, Practical 

Quantitation Limit, Method Detection Limit, Dilution Factor, comments, approval signature/date. 
4. For petroleum fuels analyses chromatograms for samples with positive results only. 
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OEIlu Corporation . 

STANDARD OPERATING PROCEDURE 

Title: Documentation 
Procedures 

Date Issued: 

Document #: QP-605 

Rev: 02 Date: 12 OCT 93 

1 PROCEDURE 

1.1 To describe documentation procedures for sample collection, transportation 
and analysis. 

1.2 To demonstrate step by step documentation procedures to be followed from 
the beginning to the end of a project. 

2 SCOPE 

2.1 This procedure provides information on the proper documentation procedures 
to be carried out in all sampling activities. 

3 RELATED DOCUMENTS 

3.1 OHM Corporation, Field Sampling Manual, 1993. 

4 GENERAL INFORMATION 

4.1 This SOP is a general overview and some projects may require documenta- 
tion beyond what is described in section 6.0. 

_.__ 1 
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5 RESPONSIBILITY 

5.1 All OHM employees are responsible for IIlLing out dispatches for equipment, 
vehicles, and themselves. 

5.2 Sample Technicians are responsible for recording the sampler’s daily notes and 
sample log books. They are also responsible for properly Wing out sample 
labels, chain-of-custody forms and any additional forms, such as drum logs, 
and any photo documentation which may be required. 

6 PROCEDURES 

This section describes the procedures to be followed to document samples collected, 
transported, and analyzed. This section will demonstrate, step by step, documentation 
procedures to be followed from the beginning to the end of a project. This is a 
general overview and some projects may require documentation beyond what is 
described in this section. The following is a list of topics that will be covered in this 
section: 

Development of a Site Sampling Plan 
Dispatching of equipment 
Samplers daily notes 
Sample labels 
Sample log books 
Site maps 
Photo documentation 
Chain of custody forms 
Additional forms 
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6.1 Sample Plan Development 

A sample plan is necessary for all project sites that require sampling. This 
includes: 

Emergency response situations (After 72 hours) 
Long term project sites 
Small scale one day sampling events 

The sample plan is a document which describes the “how, when, why, and 
where” of the environmental sampling portion of a project. The sample plan 
is designed to give: 

Detailed background information of the project site 
The concerns and/or goals of the project 
A step by step instruction of how samples are to be obtained, 
documented, and handled 

The information provided in the sampling plan will serve as direction for the 
personnel obtaining the samples as well as to inform supervisory personnel of 
the manner in which samples will be collected. The information obtained to 
begin a sampling plan will be obtained from the Project Manager. This 
information should include the following: 

Site history, 
What needs to be sampled 
What analysis are needed 
What circumstances led to the need for sampling 
What is needed to be accomplished from sampling 

In addition, a site operational history and a review of previous study data, 
conclusions and recommendations (if available) are helpful in familia&ing the 
sampling crew with the investigations taking place on a particular project site. 

_ ,--. 
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6.1-l Introduction 

The introduction section of a sampling plan will include the following: 

Project name 
Project number (or proposal number) 
Project location 
Site history 

This information should familiarize the reader with where the project is, whom 
the project is being completed for, who is authon’lzing the work (i.e. OHM 
may be subcontracted by ITEP for instance, but the work is being performed 
for or authorized by the USEPA.) and what circumstances led to the need for 
the project. This section should also contain an overview or summary ad what 
the sampling plan includes. 

6.1.2 Scope of Work 

The scope of work should include the information gathered from the project 
manager on the work to be performed (what tasks are to be accomplished?). 
This should detail every aspect of the sampling portion of the project. In 
addition this should include numbers (or approximations) of each type of 
sample to be taken for each matrix. 

6.1.2.1 Objectives 

This section should include the objectives of sampling (i.e. why are the 
samples being taken, what needs to be accomplished with the data 
generated). More specifically, the reason, or purpose, for sampling. 
There are many different objectives for sampling and each client has 
their own objectives and all sampling efforts are directed towards; 
accomplishing those objectives. Listed below arc some questions8 that 
this section should answer: 

de-, 
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Are samples being obtained to determine the extent of 
contamination? 
Are samples being obtained for the purpose of generating 
data for disposal requirements? 
Arc samples being obtained for the purpose of complet- 
ing treatability studies? 
Are samples being obtained for a statistical evaluation of 
the site? 

These are only a few of the questions that this section can answer. 

6.1.2.2 Technical Approach 

This section should include the technical approach (i.e. How are the 
samples going to be obtained? In what way can the objectives be 
accomplished?). This section is going to address the approach of the 
sampling efforts. The sampling strategy necessary to fulfill the objec- 
tives will need to be addressed. Below are some types of sampling 
strategies commonly used: 

Random Sampling 
Systematic sampling 
Stratified Random Sampling 
Judgment Sampling 

This section will also describe whether the samples will be: 

Grab or composite samples 
Surface or subsurface samples 
Upgradient or downgradient 
Influent or effluent 

Every aspect of the “how” and “why” to attaining the project objectives 
are discussed in this section. 

5 

QP-605 



6.1.3 

6.1.4 

6.1.5 

6.1.6 

Sampling Methodologies 

This section should describe in great detail the step by step procedures of how 
each type of sample will be obtained (reference will be made to SOP’s for 
specific sampling methods). This should be a chronological order of events 
from set up of equipment, to physically placing the samples into the jars, and 
changing sample gloves. In addition, the usage of each specific sampling 
device will be discussed. Every task that personnel are required to perform 
should be described fully in this section. 

Decontamination 

The decontamination section should include all the decontamination procedures 
for every type of sampling which is to be performed. If only disposable. 
sampling equipment is being utilized (i.e. tongue depressors) then this section 
should reflect that. 

Quality Assurance/Quality Control (QA/QC) 

This section should describe the types of the QA/QC samples to be taken 
(blanks, duplicates, etc.), the frequency for QA/QC sample collection, blow the 
QA/QC samples are to be obtained and also answer questions on the matrices 
of QA/QC samples. For example: equipment blanks are being taken for 
project 2. Which of the following types of equipment blanks will be required. 

1) A sample of rinsate collected from the sampling device 
2) A sample of a solid material (such as play sand) taken in the 

same manner as the investigation samples. 

Sample Documentation 

The sample documentation section should include a description of all of the 
different types of required documentation to be completed on the project., This 
should include step by step instructions on how to properly complete the 
necessary forms. Any job specific or specialized forms that will be used 
should be included in this section. 
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6.1.7 Sample Packaging, Handling & Shipment 

This section needs to give specific details on the packaging, handling and ship- 
ment of samples. Detailed step by step instructions must be given on sample 
packaging procedures. The designated laboratory or other location where the 
samples will be shipped should be listed in this section, along with the point of 
contact, the street address, city, state, zip code and telephone number. 

6.1.8 Analytical 

This section should include a listing of each type of analysis for each matrix 
for each sampling task. This could range from one analysis for many types of 
samples and matrices to several different types of analyses for a limited 
number of samples. The designated laboratory (or laboratories) must be listed 
in this section. 

6.2 Dispatching Equipment 

The second step in preparation for the project is the dispatching of equipment. A 
good practice is to make a listing of equipment on a separate sheet of paper. After 
completing this, review it. Also, check the equipment section of any applicable 
SOP’s. Think about the task to be completed, then think about the list you have 
generated. Can you complete the task with this equipment? The dispatch is the 
single most important piece of documentation you can have. The reason for this is 
simple: If the you don’t have the proper equipment to complete the task, then how 
can the task be completed properly? The following is a listing of the steps necessary 
to complete a dispatch properly (remember, these steps are only the “how” of 
completing a dispatch, it is up to you as to “what” is put on the dispatch). For an 
example of a completed dispatch, please refer to Figure 6.2-1, OHM dispatch form. 

. . 
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6.2.1 Instructions for filling out OHM’s Dispatch Form 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

QriFinal or Corrective - Check box which applies. Is dispatch an 
original or corrective? 

To Job No. /Division - Billable job or division/shop number. The 
job/division number shall be the project accepting the expenses. 

Destination - Commonly known city and state of the OHM site/ OHM 
division/ OHM region. 

Client - Common site name and/or client name if there is a difference. 

Q&t - Month, day, and year of departure. 

Time - Time of the departure in military format (i.e. 08OOhrs.) 

Assigned Driver - Driver’s signature and employee number. 

Transnorter - Company transporting personnel, equipment, and/or 
inventory. (May be OHM or other company name.) 

Transferred Forms - Originating project or shop number. If transferred 
from a project include project number. 

Transferred By - Signature and employee number of the dispatch 
preparer. 

Accented Bv - Signature, employee number, and date of the receiving 
party* 

Data Entered By - Signature of data entry employee and employee 
number. 

Entry Data & Time - Data and time of computer entry. (Completed by 
data entry personnel.) 

Entrv Location - City/state or Division/Region of data entry. (Com- 
pleted by data entry personnel.) 

;--. 
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15. 

16. Hazardous Mater-i& - Check if load contains hazardous materials. 

17. proDer D.O.T. Shinning Name - Proper name as specified in Title 49 
CFR, Section 172.101. 

18. Hazard Class - Proper class as specified in Title 49 CFR. (172.1101) 

19. JJN/NA Number - Proper UN/NA number of shipping material. (i.e. 
Gasoline is UN 1203)(from 49 CFR.172.101 

20. 

21. 

22. 

23. 

24. 

25. 

Type of Container - Total number and specific type of 
containers (i.e. cylinder, drum). 

Packing Group - Prescribed for materials in Column 5 of 49 CFR, 
Section 172.101 Table preceded by the letter “PG”. (i.e. PG I, PG II, 
ORPGIII) 

Total Weight - Combined weight of material and container. 

& Unit of Measure - Proper number of each item and unit of 
measure (i.e. each, pair, box) 

I.D. Number - Employee number, unit number, or inventory nu:mber 
which ever is applicable. 

Personnel. EuuiDment. and Inventorv Desk&on - Name of listed 
items in respective order. (Include the driver’s name and vehicle 
number.) 

Eouinment Mileage or Hours - Applicable information for 
vehicles/equipment. 

, S”” . . 9 
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Figure 6.2- 1 

y=- 
\&F 

OHM Corporation 

DISPATCH FORM Form 0018A 
Resource Management 

Rev. 07191 

1. ORIGINAL 8 CORRECTIVE Z CONTROL NO. 116806 

2. TO JOE NO./DIV. .e 9. TRANSFERREDF 

3. DESTINATION ti3;i-a . &IV 10. TRANSFERRED BY 

4. CLIENT OSc)c F 11. ACCEPTED BY 

5. DATE 6. TIME b&fit? 12. DATAENTRYSY 

7. ASSIGNED DRIVER f 11 - I % 13. ENTRY DATE &TIME id-I%P-qf /6. . I& 

8. TRANSPORTER 0 HIT 14. ENTRY LOCATION A/I’/rtl &v 

IN CASE OF EME 

. 



6.3 Sampling Notes 

Because of legalities involved in cleanup activities, it has become necessary for 
the sampling crew to maintain a set of daily field samplers notes. Items that 
must be included are: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 

The reasons samples are taken. 
Any changes from standard protocol. 
Safety precautions. 
Level of personnel protection. 
Personnel on site. 
Date 
Weather 
The time that a particular entry is made. 
Descriptions of the work being performed. 
Communications with the client, site supervisor, or other per- 
sonnel on site. 

Descriptions of special projects such as soil borings, test well installation, and 
air monitoring must be very detailed. The person taking notes must be 
knowledgeable enough about these activities to know which details are 
important. 

On the first few pages of the samplers notes, the names and initials used of 
site personnel, any abbreviations used, any special notations concerning the 
scope of work, and a table of contents (if necessary) should be included. 
Leave enough room for entry of this information prior to beginning the 
samplers daily notes. 

Enough information should be recorded to present a clear and accurate picture 
of on-site technical activities. This information should be detailed enough so 
that another person could retrace your exact steps from your notes. At a later 
date, should a question arise concerning a specific event or a procedure used, 
it will be answered from these notes. Some items that would be considered 
noteworthy are as follows: 
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Termination of a sample point, reasons for termination. 
Unusual appearance of a sample. 
Additional samples, reasons for additional sampling. 
Weather conditions. 
Levels of protection used (with justification). 
Meetings and telephone conversations held with clients, regula- 
tory agencies, citizens, or other personnel. 
Details concerning any samples split with another party. 
Basic rough measurements. 
General observations. 

There are many other noteworthy occurrences not listed here. A good practice 
is to try to tell a story of what is happening on the project site. How well you 
tell the story will determine how well someone else will be able to understand 
those notes (make your notes and the details in them so that a child c&d 
understand). DO NOT DOUBLEUP ON RECOKDKEEPING. If the 
information is already included on a standard form or field data sheet it ‘does 
not need to be in the sampling notebook. 

Notes must be dated and signed on each page for validity in a court of law. 
When a consultant is used for making decisions, his remarks must also appear 
in these notes. Any consultant used should submit a written report including 
his opinions and conclusions. A copy of this report should be placed in the 
project file and one copy kept in the sampling file for easy reference. 

The person in charge of the sampling program must review these notes daily 
and initial them at the bottom of each page. This person is also responsible 
for sending a copy of these notes to the appropriate person in Findlay, Ohio, 
on a weekly basis. These notes will be reviewed for troubleshooting, quality 
control, and putting together information for progress reports. See figure 6.3- 
1 for an example of samplers daily notes. 

12 
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Figure 6.3-l Samplers Daily Notes 
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6.4 Sample Labels 

Figure 6.4-l below shows an example of an OHM sample label, 

Figure 6.4-l 

Sample Label 

. ij,.,...,.,.,.,._,,.,., ., 

The following information is recorded on the label at a minimum: 

JOB NUMBER 

SAMPLE NUMBER - Number assigned (i.e. job number - 
sequential number) in the field during collection of samples. 
Note: Continue numbering in seouence from the w sample 
obtained; refer to field sample log. 

DATE - Month, day, year 

TIME - Military time (1000, 1400, 2320) 

SAMPLE - Description of sample (include matrix, point o’f 
sample, and preservatives used - if any). 

ANALYTE - Analysis which will be performed (if more than 
one analysis is being done on samples from that job). 

TAKEN BY - Initials of person taking sample 
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WITNESS - Initials of person witnessing or assisting in taking 
sample 

The sample label is a very important piece of documentation. It is the only 
method by which the laboratory will be able to identify the sample. The: 
information on the label will be the only way the laboratory will be able to 
identify the sample from the information on the Chain of Custody form. It is 
imperative that the label information match the information in the samplers log 
and on the Chain Of Custody form (as well as any other specialized documen- 
tation). If there are any discrepancies in this paperwork chain, the samples 
and data genera&xl could possibly be deemed invalid. 

The sample label is completed during or immediately following collection of 
the sample. All information should be printed neatly and legibly. The r;ample 
label is attached to the sample container and the sample information is entered 
into the sample log (see section 6.5 Sample Logbooks). 

6.4.1 Custody Seals 

Custody seals are narrow strips of adhesive paper used to demonstrate that 
tampering has not occurred They may be used on sampling equipment, 
sample transport containers, or individual sample jars. Custody seals are 
required by state or federal regulatory agencies and are to be used for any 
sampling event. The custody seal, at a minimum, should be signed and dated 
by the sampler. When actual custody seals are not available, it is acceptable to 
use an additional sample label as a replacement. 

6.5 Sample Logbooks 

The logbooks are set up according to project type (drum job, underground 
recovery, facility decontamination, etc.). ALL samples are logged in these 
books (including soil, air, water, sludge, etc.). The following columns are 
standard for all projects: 

1. SAMPLE NUMBER - Consecutive series of numbers in which 
every sample is assigned. 

2. DATE - Date sample was obtained. 

, (.., 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

TIh4E - Military time sampled. 

DESCRIPTION OF SAMPLE - Physical description of sample 
(e.g., clear red, organic/cloudy, aqueous/brown sludge, or light 
sandy soil). 

LOCATION - Description of area sampled (abbreviated form if 
sampled twice or more--log explaining locations and abbre- 
viations should be attached to or written in front of the log- 
book). 

SAMPLERS INITIAU - Persons obtaining sample (usually two, 
at least witnessing if not involved in actual sampling task).. 

VOLUME - Size of sample (~oz, 3202, etc.). 

ANALYSIS REQUIRED - The analysis required (or requested) 
for each sample. 

RESULTS - Will vary according to project requirements; should 
be stated in consistent units @pm, ppb, etc.,) when possible 

C.O.C. NUMBER - Chain Of Custody number for the Chiain Of 
Custody that relinquishes custody of a particular sample. 

ADDITIONAL COMMENT S - Space reserved for any other 
information concerning particular sample or special procedure or 
analysis. 

For specific projects columns may need to be added for different types of 
analysis. An additional book for sample logging may be needed if different 
types of samples are being taken which have very different requirements for 
logging. 

AlJ abbreviations of sample points and types of analysis are inserted on the 
front of the log book. In addition, the names of all personnel and the 
initials used by those personnel must also be written on the front page of the 
log book. Writing in the log book should be neat and in black ink. If a 
mistake is made, one line should be drawn through it and initialed by the 
person correcting the mistake. White-out must never be used in a logbook. 
See figure 6.5-l for an example of a sample log book. 

^_. 
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Figure 6.5-l Sample Log Rook 

. n-.. 
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6.6 Maps 

All sites require some type of map describing the location of the project and 
what changes take place during a project. A project which involves sampling 
or air-monitoring activities must have maps drawn up describing locations of 
sample points, landmarks, treatment equipment, buildings and other reference 
points. All site maps generated should have the minimum of the following 
information: 

1) 

2) 

3) 

4) 

5) 

6) 

DATE - The date on which the map was generated (Very im-por- 
tant). 

PROJECT NAME - Name assigned by OHM. 

PROJECT LOCATION - City and state where the project is 
located. 

PROJECT NUMBER - Number assigned by OHM. 

MAP LOCATION - The area which is being mapped (i.e. Drum 
Staging Area, Building Z) 

BASIC MEASUREMENT S - Any measurements obtained (i.e. 
Triangulation to a fixed point. 

One master map should contain the following information: 

Survey points and/or survey line (if available). 
Local landmarks. 
Locations of OHM trailers, buildings, and equipment. 
Original data obtained from other maps. 
Measurements from fixed reference points to sample points. 
A legend, title, and North arrow. 

An easy way to assemble a site map is to set up a survey line along a border 
of the site (a street or railroad can usually serve this purpose). Take measure- 
ments of all items from this line and then transfer to a map. 

Maps are useful for communication with the client and project management to 
describe the site and show progress. This same map can be used to plot 
chemical contours, equipment locations, soil borings, and piezometric levels, 
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The site map should be revised whenever changes are made on the job. A 
copy of all maps and revisions can be sent to Findlay for formalization, or 
added to the job file. Refer to Figure 6.6-l for examples of site maps. 

Smaller jobs should at least have a site sketch prepared. If this sketch i,s not 
to scale, then the words “Not To Scale” should appear on it. 

,,--- 
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Figure 6.6- 1 Site Map 
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6.7 

6.7.1 

6.7.2 

Photo Documentation 

Site video and/or site photographs aid in presenting a cleat description of the 
actual site activities. In addition they can be used as an enhancement to the 
samplers notes, the samplers log, and the site maps. As a good practice, 
photo documentation should be done for every project site. 

Photographs 

When photographs are taken the name of the photographer, date, time, the 
direction the photograph is taken (i.e. looking North across the soil pile), site 
location, and site description are entered sequentially in a photograph logbook 
as photos are taken. Once the film is developed, information should be 
written on the photographs that corresponds to the logbook descriptions.. 
Disposable cameras can be utilized for obtaining site photographs. 

Video Footage 

When site video footage is taken, the same information that is necessary on 
site photographs is also necessary. However, the information can be re:layed 
in one of two ways. The first of these methods is to verbally relay the 
information during filming. The second of these methods is to use cardboard 
“quecards”. This method may be the method of choice when obtaining footage 
in situations where the verbally relayed information may be impaired (i.e. 
when working around heavy equipment, or when wearing personal protective 
equipment - such as a respirator). It is always a good idea to have an agenda, 
whenever possible, prior to taking video footage (this can help in providing a 
clearer picture for the viewer). Since several video tapes may be generated it 
is a good idea to develop a “quecard” for the beginning of each video. This 
information should include the following: 

Project Name 
Project Number 
Project Location 
Video Cassette number* 

I-., 
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The video cassette number can be a number starting witi “Tape #l” and 
increasing sequentially. Since the final number of tapes will not be knawn 
until the last tape has been taken, it is not feasible that tapes be numbered tape 
1 of-9 tape2of-9 etc.. However, at the end of the last tape made a 
notation can be made that “this tape is the last of 3 tapes (for example) for 
project # “. This will make the viewer aware that there are no more 
tapes for this project. 

6.8 Chain-of-Custody Procedures 

Because of the evident&y nature of samples collected during investigation and 
remediation activities, the possession of samples must be traceable from the 
time the samples are collected until they are analyzed or used up by the 
laboratory. To maintain and document sample possession, chain-of-custody 
procedures are followed as described below. 

6.8.1 Sample Custody 

A sample is under your custody if: 

1. 
2. 
3. 

It is in your actual possession, or 
It is in your view, after being in your physical possession., or 
It was in your physical possession and then you locked it up to 
prevent tampering, or 

4. It is in a designated secure area. 

6.8.2 Transfer of Custody and Shipment 

0 Samples are accompanied by a chain-of-custody record. When transfer- 
ring the possession of samples, the individuals relinquishing and 
receiving will sign, date, and note the time on the record. This record 
documents transfer of custody of samples from the sampler to another 
person, a mobile laboratory, or an analytical laboratory. 
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0 Samples will be properly packaged for shipment and dispatched to the 
appropriate laboratory for analysis with a separate record prepared for 
each laboratory, for each shipping container. Shipping containers will 
be sealed for shipment to the laboratory. Custody seals should be used 
on the shipping container to verify the absence of tampering. 

0 Whenever samples are split with a facility or government agency, a 
separate chain-of-custody record is prepared for those samples and 
marked to indicate with whom the samples are being split. 

0 && packages will be accompanied by the chain-of-custody record 
showing identification of the contents. The original record will ,accom- 
pany the shipment, and a copy will be retained with the project files. 

0 If sent by mail, the package will be registered with return receipt 
requested. If sent by common carrier, the carrier should be indicated 
on the chain-of-custody record as receiving the samples and, if possi- 
ble, the bill of lading number should be recorded on the chain-of-custo- 
dy. Receipts from post offices and bills-of-lading will be retained as 
part of the permanent documentation. 

6.8.3 Chain-Of-Custody Record instructions 

The following is a set of instructions detailing the proper manner in which to 
complete the chain of custody form. See figure 6.8-l for a copy of the Chain- 
of-Custody Form. 

INSTRUCTIONS FOR FILLING OUT CHAIN-OF-CUSTODY RECORD 

1. Project Name 

Name assigned by OHM (generally the clients company’s name or the 
facility at which the work is being performed). 

2. Project Location 

City and state in which the project is located. Use street address if 
possible. 

23 

QP-605 



3. Pro&ct Number 

Number assigned by OHM. 

4. Proiect Contact 

Usually an OHM employee who is responsible for over- seeing the 
sampling operation. This person should be the individual to whom 
questions are to be directed or verbal results given (i.e., senior sam- 
pling technician or project chemist). 

5. Project Telephone Number 

Telephone number of OHM on-site office trailer or number where 
person responsible for samples (project contact) can be contacted. On a 
short term project, write none or put in the project manager’s nu.mber. 

6. Client Representative 

The individual employed by our client to oversee and coordinate work 
performed by OHM on-site (i.e., contract coordinator, OSC). 

7. Proiect Manager/Sunervisor 

The name of the OHM designated project manager should be entered 
here. If the project does not have a project manager, such as an ERCS 
job, then the name of the site supervisor or response manager should be 
entered. 

8. Samole Number 

Number assigned (project number-sequential number) in the fieldi 
during collection of samples. Continue numbering in sequence from 
w sample obtained; refer to project field sample log. 

Date on which sample is collected. 

.---, 
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10. Time 

Time at which sample is collected (24-hour time). 

11. ComnosiWGrab 

Check mark (/) in the appropriate column to indicate whether sample is 
composite or grab. 

12. Samnle Description (Include Matrix and Point of Samnlel 

Indicate whether it is soil, liquid, air, oil, etc., along with any u.seful 
description, such as appearance (color, density, odor, etc.) Includes 
the location, designation, such as monitoring well number, soil zunple 
coordinates, or EPA description number. This information must be the 
same as the sample label information. 

13. Number of Containers 

Number, size (capacity), and types of containers that are sealed and 
labeled for transfer to another location. 

14. Analvsis Desired (Indicate Senarate Containers) 

The name of the test (Le., PCBs) or series of tests (VOAs) is to be 
entered on the diagonal lines. For each sample container designated in 
the number of containers, a check mark (/) should appear in the 
column for the desired analysis. 

15. Remarks 

Enter sample specific instructions, cautions, or priorities (i.e., do 
cyanide test first on this sample or caution may contain hydrofluoric 
acid); also indicate preservation of sample (i.e., sulfuric acid added). 
Enter a sample specific comment (i.e., sample lost in shipping). 
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16. Item Number 

Each sample number is considered a separate item. Use sequential 
number (1,2,3...). Item numbers begin with No. 1 on each form. Do 
not carry item numbers from one form to another. List items 1,2,3.. . 
that you accepted. 

17. Transfers Relinauished Bv 

Name of person and affiliation transferring or surrendering the sample 
to another person, (do not use only the name of the organization). 

18. Transfers/Accented Bv 

Person signing this part is responsible for the sample(s). In addition to 
the person’s name, he should include his company name or agency(s) 
initial. Person accenting samnle(s) is also resnonsible for making sure 
that all samnles are accounted for when he signs an accentance. If a 
common carrier is used, include the carrier name and bill-of-lading 
number. 

19. Q& 

Date on which sample is released to next person. 

20. Time 

Time at which sample is released to next person. 

21. Remarks 

Enter general instruction or requests, such as, send additional report to: 

22. Samnler’s SiPnature 

The signature of the individual performing, or having immediate 
oversight of the sampling should appear in this section. 
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Figure 6.8-l Chain Of Custody Form 
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6.8.4 Sample Shipment Checklist 

The sample shipment checklist is primarily used as a double check of the 
contents of the shipping container vs. the Chain-Of-Custody form(s). In 
addition, it is also useful as a double check for the packaging procedures (i.e. 
“Did I remember to put fresh ice in the cooler?“). The sample shipment 
checklist is completed for each shipping container. Refer to Figure 6.8-2 for a 
copy of the Sample Shipment Checklist. Always remember to contact the 
laboratory prior to shipment of samples. 

,-~+-. 
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Figure 6.8-2 Sample Shipment Checklist 

,- 
w OHM Corporation 

SHIPMENT CHECK LIST 

PROJECT NAME PROJECT No.: 
STREET ADDRESS 

Cm/STATE/ZIP 
DATEz / / TIME: 

PHONE NUMBER ( ) - FAX NUMBER: ( 1 
SAMPLE CHECK LIST 

YES NO COMMENTS 
SAMPLE UDS ARE TIGHT AND CUnODY SEALS IN PIACE? cl 0 
ARE Au SAMPLE NUMBERS. DATES. nh4Es AND aTHER 
IABEL INFORMATION LEGIBLE AND COMPm 

cl D 
HAS ALL SAMPLE NUMBERS, DATES. nhcs AND OMER 
UUPUNG DATA BEEN LOGGED INTO THE SAMPLE LOG BOOK? 0 0 
KI SAMPLE NUMBERS AND SALIPLE DESCRlmlON ON 
THE L,ABEIS MAXII WI-IH THOSE ON THE COC? •1 D 

HAVE THE SAh4PLE-S BEEN PROPERLY PRESEKVED? 0 D 
NAVE ?‘HE CWN OF CUSTODIES BEEN FILLED OVT 
COuPLENY AND CORRECTLY? D 0 

DES THE ANALYLICAL SPEClFlED ON ME COC MATCH 
ME AN&mcaL SPECIRED IN THE SCOPE OF WORK? u D 

HAVE THE COC’S BEEN PROPERLY SIGNED IN THE 
TFMSFEFt SECTION? I7 0 

PACKAGING CHECK LIST 
YES NO COMMENTS 

tUSUS~CHa~PLE BEEN PlACED IKTO AN INDMDUAA 
Cl Cl 

HAS THE DRAIN PLUG OF THE COOLER BEEN TAPED 
CLOSED WlTH WATER PROOF TAPE FROM THE INSIDE? 0 Kl 
HAS THE BOHOU OF THE COOLER BEEN LINED WITH 
AT LEAST THREE INCHES OF CUSUIONING ABSORW PADS? 0 0 
HAVE ALL YJlPLES BEEN PLACED INTO THE COOLER 
IN AN UPRIGHT POSITION? 0 D 
15 THERE ADEOUATE SPACING OF WPLES SO THAT 
THEY WILL NOT TOUCH DURING SHIPMENT? D 0 
HAVE AN ADEOUATE NUMBER OF BLUE ICE PACKS BEEN 
PLACED AROUND AND ON TOP OF THE SUIPLES? cl Cl 
Hu FRESH BLUE ICE BEEN ADDED TO THE COOLER 
THE MY OF SHIPMENT? 0 D 

n*s THE COOLER BEEN FILLED WllH ADDmONk 
CUSHIONING MAEl?UL? 0 q 
HAS TWE COC BEEN PLACED IN A ZIPLOCK BAG AND 
TAPED 70 THE INSIDE OF THE LID DF THE COOLER? D D 

uAVE CUSTODY SWS BEEN PIACED ONTO THE UD? 
HAS THE COOLER SEEN LABLED ‘THIS SlDE UV? : ii 
k&S THE COOLER BEEN UBELED WTTH THE DQT PROPER 
SHIPPING NAME. UN/MA NUMBER MD PLACARD? 0 0 
H&5 THE LABORATORY PERFORMING ME A.UU.YSEs BEEN 
NOTIFIED OF THE SHIPMENT OF SAMPLES? 0 0 

PROBLEMS/RESOLUTIONS: 

PREPARED By: SIGNATURE: 



Figure 6.8-3 Sample I-CHEM Custody Seal 

CUSTODY SEAL 
Date 
Sigmture 
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6.9 Final Report 

The final report is a document that is developed upon the completion of work 
on a project site. The final report details specific occurrences of the project 
from beginning to the end. This document is similar in structure to the 
sampling plan. However, instead of telling a story of how the project will be 
completed, the final report tells a story of how the project m actually 
completed. The final report details any deviations from the original scope of 
work and why those deviations occurred. This also includes any problems or 
complications that may have arisen on site, what was done to correct those 
problems, and why. 

The standard format to follow in completion of the final report is the same 
format used for generation of the sampling plan (section 6.1 Sample Plan 
Development). However, some sections need to be added due to change:s in 
the scope of work. These changes will be site specific and should be ap- 
proached on a case by case basis. Also refer to Section 6.11, Forms, for an 
example of a fti in the blank type of form for weekly reports. 

6.10 Job Summaries 

A Job Summary (or Project Summary) is a brief outline of the entire project. 
This outline should be limited to a few paragraphs and include information 
such as total number of samples obtained, total number of days on site, and 
total costs. 

6.11 Forms 

OHM uses several different types of forms for several different types of 
projects. On the following pages is a copy of the most commonly used :forms. 
However, there may be specialized forms generated for specific project sites, 
which are not included among these. 
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OHM FORMS AND DATA SmS 
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7 EQ- 

7.1 Contractor’s Sampling and Analysis Plan (CSAP) 

7.2 Sampler’s Log Book 

7.3 Sample Labels 

7.4 Site Maps associated with the project 

7.5 Camera 

7.6 Chain-of-Custody forms 

7.7 Any additional forms related to the project (i.e. Drum Logs, Well Logs, etc.) 

7.8 Black ink pen 

8 ATTACHMENTS 

NONE 

_, --.. 
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Chain-of-Custody Documentation Page 1 of 5 

B --., OHM Corporation 

QUALITY POLICY AND 

PROCEDURE APPROVAL 

AND REXSION RECORD 

m=lmwnt x QP-605.9 
T-tie Chain-of-Custody 

Documentation 

APPROVAL 

Name Title Signature Date 

R. Steven Shirley QA/QC Officer s/10/95 

Guy Gallello, Jr. Mngr. Field Tech. 5/10/95 

Thomas E. Gran Dir. Tech. Svcs. 5/10/95 

REVISION RECORD 

Ltr. Date Change Description Initials 

1 issue - - - - - - - ,,,---.., 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

OHM Corporation 

---.. 

STANDARD OPERATING PROCEDURE 
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Chain-of-Custody Documentation Page 2 of 5 

,A .v.* . Title: Chain-of-Custody Documentation Document #: QP-605.9 

Date Issued: May 10, 1995 Rev: 0 Date: May 10, 1995 

1.0 PURPOSE 

1.1 To comply with state, federal, and customer requirements. 

1.2 To establish chain-of-custody (COC) procedures which will ensure sample data is legally 
defensible. 

1.3 Establish function-specific responsibilities for COC documentation. 

2.0 SCOPE 

2.1 These procedure should be followed for all samples or evidence collected on all OHM project 
sites. 

3.0 RELATED DOCUMENTS 

3.1 OHM Corporation, Field Sampling Manual, 1993. 

3.2 U.S. EPA 1980d. w Procedures for mardous Waste Strm 
EPA-600/2-80-018, Municipal Environmental Research Laboratory, Cincinnati, OH. 

_ -.n, 

3.3 U.S. EPA 1982a. w and Sample Prese ation of Water and Wastewater. 
EPA-600/4-82-029, Environmental Monitoring and Support Labyratory, Cincinnati, OH. 

3.4 U.S. EPA 1982d. Test M&ods for E -lid Waste: PhySicaKhem’cal Metho& 
SW846, Third Edition, Office of Solid WLte and Emergency Response, WashiAgton, DC. 

4.0 GENERAL INFORMATION 

4.1 Because of the evidentiary nature of samples collected during investigation and remediation 
activities, the possession of samples must be traceable from the time the samples are collected until 
they are analyzed. To maintain and document sample possession, COC procedures are followed as 
described below. 

4.2 A sample is under your custody if: 

4.2.1 It is in your actual possession, or 

4.2.2 It is in your view, after being in your physical possession, or 

4.2..3 It was in your physical possession and then you locked it up to prevent tampering, or 

4.2.4 It is in a designated secure area. 

5.0 DEFINITIONS 

5.1 Analvte - A physical or chemical parameter for which the sample will be analyzed. 

5.2 Chain of Custodv Form - This is a form which is used to track and document the custc’dy of a 
sample from it’s collection to it’s analysis. 

5.3 Composite S& - A sample composed of combinations of more than one sample collected at 
various locations and/or points in time. 
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5.4 Custody - A sample is under your custody if it is in your actual possession, or it is in your view, 
after being in your physical possession, or it was in your physical possession and then you locked it 
up to prevent tampering, or it is in a designated secure area. 

5.5 &&&m& - A single sample representative of a specific location at a given point in tilme. 

5.6 Preservative - A chemical added to the sample at the time of collection to prevent the degradation 
of the analyte due to physical, chemical, or biological actions 

5.7 Project T,ocatd - The street address, city, and state in which the project is located. 

5.8 Project NW - Name assigned by OHM. Generally the facility name or the city and state in 
which the project is located. 

5.9 Project - A unique number assigned by OHM for the purposes of tracking costs 
purchases and employee’s hours charged to the project. 

5.10 mple Date - The date when the sample was collected (month, day, year). 
. . 

5.11 SamD_ie Descm - A general description of a sample should include the source of the sample, 
number of layers, physical state, matrix, color, clarity, grain size of each layer, the type of sample 
collected (grab or composite). 

5.12 m - The time when the sample was collected. Military time should be used at all 
times. 

5.13 m - The person who actually collects the sample. 

6.0 RESPONSIBILITIES 

6.1 Senior Sampling Technologist is responsible for ensuring that all sampling technologists under 
his or her direction properly complete all COC in accordance with these procedures. 

6.2 Sampling Technologists are responsible for properly filling out a COC form for samples they 
collect. 

7.0 PROCEDURE 

7.1 The following is a set of instructions detailing the proper manner in which to complete tlhe COC 
form. 

7.1.1 Project Nu - Name assigned by OHM (generally the client’s company name or the facility at 
which the work is being performed). 

7.1.2 Proiect Location - City and state in which the project is located. Use street address if possible. 

7.1.3 Project Number - Number assigned by OHM. 

7.1.4 Project Contact - Usually an OHM employee who is responsible for over-seeing the sampling 
operation. This person should be the individual to whom questions are to be directed or verbal results 
given (i.e. senior sampling technician or project chemist). 

,:--\ 7.1.5 Project Telephone NW - Telephone number of OHM on-site office trailer or number where 
person responsible for samples (project contact) can be contacted. On a short term project, write 
none or put in the project manager’s number. 
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,‘ .-- 
7.1.6 sent Rep- - The individual employed by our client to oversee and coordinate work 
performed by OHM on site (i.e., contract coordinator, OSC). 

7.1.7 hiect -pet-visor - The name of the OHM designated project manager should be 
entered here. If the project does not have a project manager, such as an ERCS job, then the name of 
the site supervisor or response manager should be entered. 

7.1.8 ale M - Number assigned (project number-sequential number) in the field during 
collection of samples. Continue numbering in ~eauence from l& sample obtained; refer to project 
field sample log. 

7.1.9 m - Date on which sample is collected. 

7.1.10 m - Time at which sample is collected (24-hour time). 

7.1.11 mosite/Grab - Check mark in the appropriate column to indicate whether the sample is a 
composite or grab. 

. . 
7.1.12 &mple Descmm Point of S~JJJ&) - Indicate whether it is soil, liquid, 
air, oil, etc., along with any useful description, such as appearance (color, density, odor, etc.). 
Includes the location and designation, such as monitoring well number, soil sample coordinates, or 
EPA description number. This information must be the same as the sample label information. 

7.1.13 Number of Co- - Number, size (capacity), and types of containers that are sealed and 
labeled for transfer to another location. 

,_“uv,, 
7.1.14 ws Desired (I&&ate Separate Co- - The name of the test (i.e., PC&) or series 
of tests (VOAs) is to be entered on the diagonal lines. For each sample container designated in the 
number of containers, a check mark should appear in the column for the desired analysis. 

7.1.15 m - Enter sample specific instructions, cautions, or priorities (i.e., do cyanide test first 
on this sample or caution may contain hydrofluotic acid); also indicate preservation of sample (i.e., 
sulfuric acid added). Enter a sample specific comment (i.e., sample lost in shipping). 

7.1.16 m Nu.m&r - Each sample number is considered a separate item. Use sequential number 
(1,2,3...). Item numbers begin with No. 1 on each form. Do not carry item numbers from one form to 
another. List items 1,2,3... that you accepted. 

7.1.17 Transfers Relinqu&ed By - Name of person and affiliation transferring or surrendering the 
sample to another person (do not use only the name of the organization). 

7.1.13 Transfers/Accepted By - Person signing this part is responsible for the sample(s). In addition 
to the person’s name, he should include his company name or agency(s) inifal. Person q,ting. 
samnle(s) IS also responstble for -surethat all mples are accounte for when he .%gns 
acceptance. If a common carrier is used, include the carrier name and bill-of-lading number.. 

7.1.19 m - Date on which the sample is released to the next person. 

7.1.20 Time - Time at which the sample is released to the next person. 

,_, “W. 

7.1.2 1 Remarks - Enter general instruction or requests, such as, send additional report to: 

7.1.22 wler’s Sim - The signature of the individual performing, or having immediate 
oversight of the sampling should appear in this section. 

7.2 The sample shipment checklist is primarily used as a double check of the contents of the shipping 
container vs. the COC form(s). In addition, it is also useful as a double check for the packaging 
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procedures (i.e. “Did I remember to put fresh ice in the cooler?“). The sample shipment checklist is 
completed for each shipping container. Refer to Attachment 9.1 for a copy of the Sample Shipment 
Checklist. Always remember to contact the laboratory prior to shipment of samples. 

8.0 EQUIPMENT 

* Chain-of-Custody forms 

* BIack ink pen 

9.0 ATTACHMENTS 

Attachment 9-1 Sample Shipment Checklist 
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STANDARD OPERATING PROCEDURE 

Title: Sample Packaging and Shipping Document #: QP-606 

Date Issued: Rev: DRAFT Date: 20 AUG 93 

1.0 PURPOSE 

The purpose of this procedure is to define the requirements necessary for sample 
packaging and information on chain-of-custody records used in sample transfer. 

2.0 SCOPE 

This procedure applies to the packaging, shipping and documentation of samples 
being transferred from the field to the laboratory for analysis. Specifically, this 
document outlines shipping and sample documentation procedures that are in. accord 
with the U.S. Department of Transportation (DOT) and Hazardous Waste Remedial 
Actions Program (HAZRAP). This procedure is applicable to all samples taken 
from uncontrolled hazardous substance sites for analysis at laboratories away from 
the site; however, this procedure does not take precedence over region-specific or 
site-specific requirements for chain-of-custody. 

If you are not absolutely positive if a sample is shipped correctly or if can be 
shipped by a particular mode call Tech. Services Findlay or the shipper before hand. 
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DOE/HYP69/Rl. 

HAZWRAP, July 1988. Requ&ements for Quality Assurance of Analytical 
Data, DOE/HWP-65, Rev. 0, July 1988. 

U.S. Department of Transportation, 1983. Hazardous Materials Regula- 
tions, 49 CFR 171-177. 
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4.0 DEFINITIONS 

Carrier - A person or firm engaged in the transportation of passengers or 
property. 

Chain-of-Custody Record Form - A Chain-of-Custody Record Form is a printed 
form that accompanies a sample or group of samples as custody of the sample(s) 
is transferred from one custodian to the subsequent custodian. Attachment 9.5 
shows a typical Chain-of-Custody Record. The Chain-of-Custody Record Form is 
a controlled document. One copy of the form must be retained in the project file. 

Custodian - The person responsible for the custody of samples at a particular 
time, until custody is transferred to another person (and so documented), who 
then becomes custodian. A sample is under your custody if: 

0 You possess the sample. 

0 It is in your view, after being in your physical possession. 

0 It was in your physical possession and then you locked it up to prevent 
tampering. 
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0 You have designated and identified a secure area to store the sample. 

Environmental Sample - low concentration sample typically collected off site and 
not requiring DOT hazardous waste labelling as a high hazard sample. 

Hazardous Waste Sample - medium to high concentration sample (e.g., source 
mater&L sludge, leach ate) requiring DOT placarding and Contract Lab h,andling 
as a high hazard sample. 

Hazardous Material - A substance or material in a quantity and form whic:h may 
pose an unreasonable risk to health and safety or property when transported in 
commerce (“commerce” here to include any traffic or transportation). Defined 
and regulated by DOT (49 CFR 173.2) and listed in (Attachment 9.1). 

Hazardous Waste - Any substance listed in 40 CFR Subpart D (261.30 et seq) or 
40 CFR otherwise characterized as ignitable, corrosive, reactive, or EP toxic as 
specified under Subpart C (261.20 et seq) that would be subject to manifest 
requirements specified in 40 CFR 262. Defined and regulated by EPA 

Marking- Applying the descriptive name, instructions, cautions, weight, or 
specification marks or combination thereof required to be placed outside contain- 
ers of hazardous materials. 

n.o.i. - Not otherwise indicated. 
110.~. - Not otherwise specified. 
ORM - Other regulated material. 

Packaging - The assembly .of one or more containers and any other compolnents 
necessary to assure compliance with the minimum packaging requirements of 49 
CFR 172, including Containers (other than freight containers or over packs), 
portable tanks, cargo tanks, tank cars, and multi-unit tank car tanks. 

Placard - Color-coded, pictorial sign depicting the hazard class symbol andl name 
to be placed on all four sides of a vehicle transporting certain hazardous materi- 
als. 

Radioactive - materials which spontaneously and continuously emit ionizing 
radiation which can be harmful to the health of humans and animals having a 
specific activity greater than 70k Bq/kg ( 0.002 uCi/g) 
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Reportable Quantity (RQ) - A parenthetical note of the form “(RQ-1000/454)” 
fohowing an entry in the DOT Hazardous materials table (49 CFR 172.101). 
Indicates the reportable quantity of the substance in pounds and kilograms. If a 
spill of that amount or more of the substance occurs during transit or storage, a 
report must be filed with DOT according to 171.1517 concerning hazardous 
materials incidents reports. If the material spilled is a hazardous waste, a report 
must always be filed, regardless of the amount, and must include a copy of the 
manifest. If the RQ notation appears, it must be shown either immediately before 
or after the proper shipping name on the shipping paper (or manifest). Most 
shipping papers and manifests will have a column designated “HM” which my be 
used for this purpose. 

Sample - A sample is physical evidence collected from a facility or the environ- 
ment, which is representative of conditions at the point and time that it was 
collected. 

5.0 RESPONSIBILITIES 

5.1 Field Operations Leader -Responsible for defining whether samples planned 
for collection are environmental or hazardous. Responsible for determining that 
samples are properly packaged and shipped, and for determining that the 
chain-of-custody procedures are implemented from the time the samples are: 
collected to their release to the shippers. 

5.2 Field Samplers - Responsible for implementing the packaging and shippmg 
requirements and for initiating the chain-of-custody records until they are 
relinquished to another custodian to the shipper, or to the carrier. 

6.0 SAMPLE PACKAGING AND SHIPPING 

Proper packaging and shipping procedures are followed in order to insure that all 
samples received are undamaged and free from cross contamination. 

41 Sample Type Determination 

Samples collected for shipment from a site should be classified as either environ- 
mental or hazardous material (or waste) samples. In general, environmental 
samples are collected off-site (for example, from streams, ponds, or wells) and are 
not expected to be grossly contaminated with high levels of hazardous materials. 
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On-site samples (for example, soil, water, and materials from drums or bulk 
storage tanks, obviously contaminated ponds, lagoons, pools, and leachates from 
hazardous waste sites) are considered hazardous. A distinction must be made 
between the two types of samples in order to: 

1. Determine appropriate procedures for transportation of sampdes. If 
there is any doubt, a sample should be considered hazardous and 
shipped accordingly. 

2. Protect the health and safety of laboratory personnel receiving the 
samples. Special precautions are used at laboratories when samples 
other than environmental samples are received. 

6.2 Packaging and Shipping of Environmental Samples 

6.2.1 Packaging 

Environmental samples may be packaged following the procedures outlinedi in 
Section 6.3.6 for samples classified as “flammable liquids” or “flammable solids. 
Requirements for marking, labeling, and shipping papers do not apply. 

Environmental samples may also be packaged without being placed inside metal 
cans as required for flammable liquids or solids: 

1. Place sample container, properly identified and with a sealed lid, in 
a polyethylene bag and seal the bag. 

2. Place sample in cooler which has been lined with a large polyethyl- 
ene bag. 

3. Pack with enough ice, non combustible, absorbent, cushioning 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Seal or close outside container. 
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42.2 Marking/Labeling 

Sample containers must have a completed sample identification label on outside 
container and must be marked in the following manner: 

0 ORM-E NA 9188 

0 No DOT placard is required 

0 “Inside Packages Comply With Prescribed Specifications” 

0 ‘THIS SIDE UP” on top of container and upward-pointing arrows 
on all four sides 

6.23 Shipping Papers 

No DOT shipping papers are required. However, the appropriate 
chain-of-custody forms must be included with the shipment. 

63.4 Transportation 

There are no DOT restrictions on mode of transportation. 

63 Determination of Shipping Classification for Hazardous Material Samples; 

Samples determined to be environmental samples will be shipped as such but., 
samples known or expected to contain hazardous materials, must be considlered 
hazardous material samples and transported according to the requirements listed 
below. 

63.1 Known Substances 

If the substance in the sample is “known” it can be identified, packaged, labeled, 
and shipped according to the specific instructions for that material (if it is listed) 
in the DOT Hazardous Materials Table, 49 CFR 172.101. 

Unz and Company have published the following steps to help in locating a proper 
shipping name from the Hazardous Materials Table, 48 CFR 172.101. 
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1. Look first for the chemical or technical name of the material, for 
example, ethyl alcohol. Note that many chemicals have more than 
one technical name; for example, perchloroethylene (not listed in 
172.101) is also called tetrachloroethylene (listed in 172.101) It may 
be useful to consult a chemist for all possible technical names a 
material can have. I, 

2. Look for the chemical family name. For example, pentyl alcohol is 
not listed, but the chemical family name is alcohol N.O.S. (not 
otherwise specified). If the chemical family name is not liste.d, 
then.... 

3. Look for a generic name based on end use. For example, Paint, 
n.o.s. or Fireworks, n.o.s. If a generic name based on end use is not 
listed, then.... 

4. Look for a generic family name based on end use. For example, 
Drugs, n.o.s. or Cosmetics, ILO.S. Finally if your material is not 
listed by a generic family name but you suspect or know the materi- 
al is hazardous because it meets the definition of one or more 
hazard classes, then.... 

5. You will have to go to the general hazard class for a proper ship- 
ping name. For example, Flammable Liquid, ILO.S,, or Oxidizer, 
IL0.s. 

63.2 Unknown Substances 

For samples of hazardous substances of unknown content, select the appropriate 
transportation category according to the DOT Hazardous Materials Classification 
(Attachment 9.1), a priority system of transportation categories. When shipping 
zuzknowns by Airborne (Federal Express) be sure to use correct markings, labeling 
and paperwork ( Attachment 9.7). 

The correct shipping classification for an unknown sample is selected through a 
process of elimination, utilizing (Attachment 9.1). Unless known or demonstrated 
otherwise (through the use of radiation suryey instruments), the sample is 
considered radioactive and appropriate shipping regulations for “radioactive 
material” followed (Sec. 633). 
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If radioactive material is eliminated, the sample is considered to contain “Poison 
A” materials, the next classification on the list. DOT defines “Poison A” as 
extremely dangerous poisonous gases or liquids of such a nature that a very small 
amount of gas, or vapor of the liquid, mixed with air is dangerous to life. Most 
Poison A materials are gases or compressed gases and would not be found in 
drum-type containers. Liquid Poison A would be found only in closed containers; 
however, all samples taken from closed drums do not have to be shipped as 
Poison A, which provides for a “worst case” situation. Based upon information 
available, a judgement must be made whether a sample from a closed container is 
a Poison A (Sec. 6.3.4). 

If Poison A is eliminated as a shipment category, the next two classifications are 
“flammable” or “nonflammable” gases (Sec. 6.3.5). Since very few gas samples are 
collected, “flammable liquid” would be the next applicable category. With lthe 
elimination of radioactive material, Poison A, flammable gas, and nonflammable 
gas, the sample can be classified as flammable liquid (or solid) and shipped 
accordingly (Sec.6.3.6). These procedures would also sufjke for shipping any other 
samples clawijied below flammable liquk& in the DOT classification table (Attach- 
meti 9.1). For samples containing unknown material, categories listed below 
flammable liquids/solids in (Attachment 9.1) are generally not used becaus,e 
showing that these materials are not flammable liquids (or solids) requires flash 
point testing, which may be impractical and possibly dangerous at a site. Thus, 
unless the sample is known to consist of material listed as less hazardous than 
flammable liquid (or solid) in (Attachment 9.1) it is considered a flammablie 
liquid (or solid) and shipped as such. For any hazardous material shipment, 
utilize the shipping checklist (Attachment 9.3) as a guideline to ensure that all 
sample-handling requirements are satisfied. 

633 Packaging and Shipping of Samples Classified as Radioactive (EXCEPTED) 

6.3.3.1 Shipping of limited quantities of low level Radioactive materials as 
“Excepted” packages provided: 

- the radiation level at any point on the external surface of the 
package does not exceed SuSv/h (0.5 mrem/h) 

- the non-fixed radioactive contamination on any external surface to 
the excepted package does not exceed the limits in Table 2. 

I..- . 
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- radioactive material whose activities do not exceed the relative 
exception limits may be transported as excepted packages (Table 3)( 
A, and & values for most common radionuclides are found in IATA 
table 6.1B) 

Excepted packages are not subject to the provisions relating to categorization of 
packages, packing, labeling, marking and other shipper’s responsibilities, 
operator’s responsibilities and packaging nomenclature, marking, requirements 
and tests except for the provisions relating to marking of gross mass, documenta- 
tion completion, inspection and decontamination requirements, the reporting of 
dangerous goods accidents, incidents and other occurrences, general packaging 
requirements and any other special provisions. Excepted packages of radioactive 
materials are packaged just like an environmental sample unless, they posses any 
other dangerous characteristics, then they are subject to the regulations of that 
other dangerous characteristic. 

These guidelines are for “Excepted packages” of radioactive materials. If a 
sample is higher than Excepted values will be subcontracted out, if on site 
caIl Tech. Support Findlay l-800-537-9540 (Bill Thomas or Jack Herzig) 

6332 Packaging 

Applying the word “radioactive” to a sample does not imply that it is in fact 
radioactive. The word prescribes the class of packaging according to DOT 
regulations. 

1. Complete sample label and identification tag and attach securely to 
sample container. 

2. Seal container and place in a 2-ml thick (or thicker) polyethylene 
bag, one sample per bag. Position identification tag so that it can 
be read through bag. Seal bag. 

3. Place one or more sample containers into a strong outside contain- 
er, such as a cooler or a DOT-approved fiberboard box Surround 
cans with non-combustible, absorbent cushioning material for stabili- 
ty during transport. 
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4. A label must be placed inside the container so that upon opening it 
a person is made aware that there is radioactive material present. 
Mark containers as indicated in Paragraph 2 of section 633.3. Seal 
cooler for transport. Attachment 9.8 Sample Check List and IPack- 
ing List can be used to determine if the sample is properly shipped. 

4333 Marking/Labeling 

1. Use abbreviations only where specified. 

0 “Radioactive, n.o.s. UN 2910 

Not otherwise specified (n.o.s.) is not used if the radioactive liquid (or solid) is 
identified. Then the name of the specific material is listed before the category 
(for example, Uranium, RADIOACTIVE), followed by its appropriate UN 
number found in the DOT hazardous materials table (49 CPR 172.101). 

2. The outside of the cooler should be labeled in the following man- 

ner: 

0 “Radioactive, UN 2910” or “Radioactive, n.0.s. UN 29lO’ 

0 Shippers and Laboratory, name and address. 

0 No DOT placard is required on the outside container :if it is 
an Excepted package 

0 “Enviromnental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 ‘THIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

,“-, 
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633.4 Shipping Papers 

“.AEI 

1. Use abbreviations only where specified. Complete the carrier 
provided bill of lading and sign certification statement (if carrier 
does not provide, use standard industry form, see Attachment 9.4). 
Provide the following information in the order listed (one form may 
be used for more than one exterior container). 

0 “Radioactive, 110.~. UN 2910”. 

0 ‘Gaited Quantity” (or “Ltd. Qty.). 

0 "cargo Aircraft only". 

0 Net weight (wt) or net volume (vol), just before or just after 
“Radioactive n.0.s.” by item, if more than one container is 
inside an exterior container. 

0 “Environmental Samples” (if applicable). 

2. Include Chain-of-Custody Record, properly executed and taped to 
inside lid of outside container ( Attachment 9.5). 

3. Excepted radioactive materials prepared for shipment must be 
certified as being acceptable for transportation by having a notice 
enclosed in or on the package, included with the packing list, or 
otherwise forwarded with the package. This notice must include the 
name of the consignor or consignee and the statement 

“This package conforms to the conditions and limitations 
specified in 49 CPR 173.421 for excepted radioactive materi- 
al, limited quantity, n.0.s. UN2910’ 

4. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

I.l_.j 
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6.3.3.5 Transportation 

1. Transport Unknown hazardous substance samples classified as 
radioactive by rented or common carrier truck, railroad, or egress 
overnight package services. Do not transport by any 
passenger-carrying air transport system, even if they have cargo-only 
aircraft. DOT regulations permit passenger airline company cargo 
only aircraft, but difficulties with most suggest avoiding them, 
Instead, ship by airline carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certiica- 
tion, should still be used. 

6.3.4 Packaging and Shipping of Samples Classified as Poison “An 

This packaging, marking, labeling, and shipping method provides a worst-case 
procedure for materials classed as Poison A (49 CFR 173.328). In the absence of 
reliable data that exclude the possibility of the presence of Poison A chemicals or 
compounds (see Attachment 9.2), these procedures must be followed. 

6.3.4.1 Packaging 

Applying the word “poisonous” to a sample does not imply that it is, in fact, 
poisonous, or how poisonous. It describes the class of packaging according 
to DOT regulations. 

1. Collect samples in a polyethylene or glass container with an outer 
diameter narrower than the valve hole on a DOT specification 
#3A1800 or #3AA1800 metal cylinder. To prevent leakage, fill 
container no more than 90% full. Seal sample container. 

2. Complete sample label and identification tag and attach securely to 
sample container. 
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3. Attach string or flexible w&e to neck of the sample containe.r; lower 
it into metal cylinder partially filled with noncombustible, absorbent 
cushioning material (for example, diatomaceous earth or vermicn- 
lite). Place only one container in metal cylinder. Pack with enough 
absorbing material between the bottom and sides of the sample 
container and the metal cylinder to prevent breakage and absorb 
leakage. After the cushioning material is in place, drop the end of 
the string into the cylinder valve hole. 

4. Replace valve, torque to 250 ft-lb (for l-inch opening), and replace 
valve protector on metal cylinder, using Teflon tape. 

5. Mark and label cylinder as described in Paragraph 1 of Section 
6.3.4.2. 

6. Place one or more cylinders in DOT-approved outside container. 

7. Mark and label outside container and complete shipping papers as 
described below. 

6.3.4.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the side of the 
cylinder or on a tag wired to the cylinder valve protector. 

0 “Poisonous Liquid, n.0.s.” or “Poisonous Gas, n0.s. NA41955”. 

0 Laboratory name and address. 

Not otherwise specified (n.o.s.) is not used if the poisonous liquid (or gas) is 
identified. Then the name of the specific material is listed before the category 
(for example, Arsine, Poisonous), followed by its appropriate UN number found 
in the DOT hazardous materials table (49 CPR 172.101). 

, , -*.. 
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2. The outside of the cooler should be labeled in the following man- 
ner: 

0 “Poisonous Liquid, n.0.s.” or 
“Poisonous Gas, n.o.s. NA 1955”. 

0 Laboratory name and address. 

0 DOT placard “Poisonous Gas” (even if sample is liquild) on 
cylinder. 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 “THIS SIDE UP’ on top of container and upward-pomting 
arrows on all four sides. 

6.3.4.3 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provided bill 
of lading and sign certification statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 “Poisonous Liquid, n0.s. NA1955”. 

0 “Limited Quantity (or Ltd. Qty.). 

0 Net weight (wt) or net volume (vol), just before of after 
“Poisonous Liquid, n0.s.” of each cylinder, if more than one 
is inside the outer container. 

2. Include a Chain-of-Custody Record, properly executed, in container 
or with cylinder ( Attachment 9.5). 

3. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

<N.“__ 
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63.4.4 Transportation 

Transport unlmown hazardous substance samples classified as Poison A 
only by ground transport or Government-owned aircraft. Do not use: air 
cargo, other common-carrier aircraft or rented aircraft. 

63.5 Packaging and Shipping of Samples Classified as a NONFLAMMABLE or 
FLAMMABLE GAS 

63.51 Packaging 

Applying the word “NO NFLAMMABLE or FLAMMABLE GAS” to a 
sample does not imply that it is in fact a nonflammable or flammable 
gases. The word prescribes the class of packaging according to DOT 
regulations. 

1. Collect sample in the Tedlar bag 

2. The Tedlar bag should be labeled with a tag on a string to relduce 
the potential for contamination from adhesives on the back of 
sample labels. The sample tags should include all of the informa- 
tion normally placed on the sample label. 

3. Place in a 2-ml thick (or thicker) polyethylene bag, one sample per 
bag. Position identification tag so that it can be read through bag. 
Seal bag. 

4. Place sealed bag inside metal can and cushion it with enough non- 
combustible, absorbent material (for example vermiculite or 
diatomaceous earth) between the bottom and sides of the can and 
bag to prevent puncture. Pack one bag per can Use clips, tape, or 
other positive means to hold can lid securely, tightly and pemnanent- 
ly. Mark can as indicated in Paragraph 1 of section 6.3.5.2, below. 

5. Place one or more metal cans into a strong outside container, such 
as a picnic cooler or a DOT-approved fiberboard box. Surround 
cans with noncombustible, absorbent cushioning material and ice for 
stability and preservation during transport. 
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6. Securely close cooler and add security seals (See Attachment 9.8). 

63.52 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside of the 

0 - “NONFLAMMABLE GAS, UN 1956”or 
“NONFLAMMABLE GAS, n.o.s. UN 1956” 

- “FLAMMABLE GAS, UN 1954” or 
“FLAMMABLE GAS, n.o.s. UN 1954” 

0 Shippers and Laboratory, name and address. 

dh 

Not otherwise specified (n.o.s.) is not used if the compressed gas is identified. 
Then the name of the specific material is listed before the category (for example, 
Acetylene, Flamma ble Gas), followed by its appropriate UN number found in the 
DOT hazardous materials table (49 CFR 172.101). 

2. The outside of the cooler should be labeled in the following man- 
ner: 

0 - “NONFLAMMABLE GAS, UN 1956”or 
NONFLAMMABLE GAS, n.0.s. UN 1956 

- “FLAMMABLE GAS, UN 1954”or 
“FLAMMABLE GAS, no.s. UN 1954” 

0 Shippers and Laboratory, name and address. 

0 DOT placard “NONFLWMAELE,“or”FLAMMABLJZ GAS” 
on outside container 

0 “Environmental Sample” 

.,a.. 
16 

QP-606 



0 “Inside‘Packages Comply With Prescribed Specifications” 

0 “THIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

6.3.5.3 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provided bill 
of lading and sign certification statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 “NONFLAMMABLE GAS, n.o.s. UN 1956”or 
TIAMMABLE GAS, n.o.s. UN 1954” 

0 “Limited Quantity (or Ltd. Qty.). 

0 Net volume (vol), just before of after “NONFLAMMABLE 
or”FLAMMABLE GAS, n.o.s.“, of each container, if more 
than one is inside the outer container. 

2. Include a Chain-of-Custody Record, properly executed, in container 
or with samples ( Attachment 9.5). 

3. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

6.3.5.4 ‘Ikansportation 

Transport of nonflammable and flammable gases samples are shipped as 
compressed gas and classified as either “NONPLAMI%4BLE”or”PL~- 
MABLE GAS”. 
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1. Transport compressed gas hazardous substance samples classil?ed as 
“NONFLAMMABLE”or”FMABLE GAS” by rented or com- 
mon carrier truck, railroad, or express overnight package setiices. 
Do not transport by any passenger- air transport system, 
even if they have cargo-only aircraft. DOT regulations permit 
passenger airline company cargo only aircraft, but difficulties with 
most suggest avoiding them. Instead, ship by airline carriers that 
only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certifica- 
tion, should still be used. 

6.3.6 Packaging and Shipping of Samples Classified as Flammable Liquid (or Solid) 

63.6.1 Packaging 

Applying the word “flammable” to a sample does not imply that it is in fact 
flammable. The word prescribes the class of packaging according to DOT 
regulations. 

1. Collect sample in the prescribed container with nonmetallic, 
Teflon-lined screw cap. To prevent leakage, fill container no more 
than 90% full. If an air space in the sample container would affect 
sample integrity, place that container within a second container to 
meet the 90% requirement. 

2. Complete sample label and identification tag and attach securely to 
sample container. 

3. Seal container and place in a 24 thick (or thicker) polyethylene 
bag, one sample per bag. Position identification tag so that it can 
be read through bag. Seal bag. 
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4. Place sealed bag inside metal can and cushion it with enough 
noncombustible, absorbent material (for example vermiculite or 
diatomaceous earth) between the bottom and sides of the can and 
bag to prevent breakage and absorb leakage. Pack one bag per can 
Use clips, tape, or other positive means to hold can lid securely, 
tightly and permanently. Mark can as indicated in Paragraph 1 of 
section 63.6.2, below. 

5. Place one or more metal cans (or single l-gallon bottle) into a 
strong outside container, such as a metal picnic cooler or a 
DOT-approved fiberboard box. Surround cans with noncombustible, 
absorbent cushioning material for stability during transport. Mark 
containers as indicated in 2 of section 6.3.6.2. 

6.3.6.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
.v mation, either-hand printed or in label form, on the metal can (or 

l-gallon bottle): 

0 Laboratory name and address. 

0 “Plammable Liquid, n.o.s. UN 1993”, or “Flammable Solid, 
n.0.s. UN 1325” 

Not otherwise specified (n.o.s.) is not used if the flammable liquid (or solid) is 
identified. Then the name of the spetic material is listed before the category 
(for example, Acetone, Flammable Liquid), followed by its appropriate UN 
number found in the DOT hazardous materials table (49 CFR 172.101). 
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2. The outside of the cooler should be labeled in the following man- 
ner: 

0 “Flammable Liquid, ILO.S. UN 1993”, or “Plammable Solid, 
IL0.s. UN 1325” 

0 Shippers and Laboratory, name and address. 

0 DOT placard “Planunable Liquid” or “Flammable solid” on 
outside container 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 ‘THIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

63.63 Shipping Papers 

1. Use abbreviations only where specified. Complete the carrier 
provided bill of lading and sign certification statement (if carrier 
does not provide, use standard industry form, see Attachment 9.4). 
Provide the following information in the order listed (one form may 
be used for more than one exterior container). 

0 “Flammable Liquid, n.o.s. UN 1993” or ‘Flammable Solid, 
n.o.s. UN 1325”. 

0 “Limited Quantity” (or “Ltd. Qty.). 

0 "cargo Aircraft Only" . 

0 Net weight (wt) or net volume (vol), just before or just after 
“Flammable Liquid ILO.S.” or “Plammable Solid, ILO.S., by 
item, if more than one metal can is inside an exterior con- 
tainer. 

0 “Environmental Samples” (if applicable). 
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2. Include Chain-of-Custody Record, properly executed in outside 
container ( Attachment 9.5). 

3. “L.imited Quantity” of “Flammable Liquid, r~0.s.” is limited to one 
pint per inner container. For “Flammable Solid ILO.S.“, net wleight of 
inner container plus sample should not exceed one pound; total 
package weight should not exceed 25 pounds. 

6.3.6.4 Transportation 

1. Transport Unknown hazardous substance samples classified as 
flammable liquids by rented or common carrier truck, railroald, or 
express overnight package services. Do not transport by any 
passenger-carrying air transport system, even if they have cargo-only 
aircraft. DOT regulations permit passenger airline company cargo 
only aircraft, but difficulties with most suggest avoiding them. 
Instead, ship by airline carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certCa- 
tion, should still be used. 

63.7 Packaging and Shipping of Samples Classified as an Oxidizer 

63.7.1 Packaging 

Applying the word “Oxidizer” to a sample does not imply that it is in fact 
an oxidizer. The word prescribes the class of packaging according to DOT 
regulations. 

1. Place sealed container inside metal can and cushion it with enough 
noncombustible, absorbent material (for example vermiculite or 
diatomaceous earth) between the can and container to prevent 
breakage. Pack one container per can Use clips, tape, or other 
positive means to hold can lid securely, tightly and permanently. 
Mark can as indicated in Paragraph 1 of section 6.3.72, below. 

2. Place one or more metal cans into a strong outside container, such 
as picnic cooler or a DOT-approved fiberboard box. 
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3. Pack with enough ice, non combustible, absorbent, cushioning; 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Securely close cooler and add security seals (Attachment 9.8). 

63.7.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside of the 

0 “Oxidizer, UN 1479” or “Oxidizer, r~0.s. UN 1479”. 

0 Shippers and Laboratory, name and address. 

Not otherwise specified (n.o.s.) is not used if the oxidizing liquid (or solid) is iden- 
tified. Then the name of the specific material is listed before the category (for 
example, Acetone, Flammable Liquid), followed by its appropriate UN number 
found in the DOT hazardous materials table (49 CFR 172.101). 

2. The outside of the cooler should be labeled in the following :man- 
ner: 

0 “Oxidizer, UN 1479” or “Oxidizer, n.o.s. UN 1479”. 

0 Shippers and Laboratory, name and address. 

0 DOT placard “Oxidizer” on outside container 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 ‘THIS SIDE UP on top of container and upward-pointing 
arrows on all four sides 
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63.73 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provid’ed bill 
of lading and sign certiiication statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 “Oxidizer, ILO.S. UN 1479”. 

0 “Limited Quantity”(or Ltd. Qty.). 

0 Net weight (wt) or net volume (vol), just before of after 
“Oxidizer, r~0.s.” of each container, if more than one :is inside 
the outer container. 

2. Include a Chain-of-Custody Record, properly executed, in container 
or with samples ( Attachment 9.5). 

3. Accompany shipping container to carrier an4 if required, open 
outside container(s) for inspection. 

63.7.4 Transportation 

Transport oxidizing hazardous substance samples classified as “Oxidizer”. 

1. Transport oxidizing hazardous substance samples classified aw 
“Oxidizer” by rented or common carrier truck, railroad, or express 
overnight package services. Do not transport by any 
passenger-carrying air transport system, even if they have cargo-only 
aircraft. DOT regulations permit passenger airline company cargo 
only aircraft, but difficulties with most suggest avoiding them. 
Instead, ship by airline carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certifica- 
tion, should still be used. 
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638 Packaging and Shipping of Samples Classified as Cormsive, (Liquid and &lid) 

638.1 Packaging 

Applying the word “Corrosive” to a sample does not imply that it is in fact 
a corrosive. The word prescribes the class of packaging according to DOT 
regulations. 

1. Place sample container, properly identified and with a sealed Ii4 in 
a polyethylene bag and seal the bag. 

2. Place sample in a cooler which has been lined with a large polyeth- 
ylene bag. 
* Liquids must be packed in metal cans and labeled before 

being placed in outer container 

3. Pack with enough ice, non combustible, absorbent, cushioning 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Securely close cooler and add security seals ( See Attachment 9.8). 

638.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside of the 
container. 

0 Liquid- “CORROSIVE, UN 176O”or “CORROSIVE n0.s. 
UN 1760” 

Solid- “CORROSIVE, UN 1759”or “CORROSIVE n.o.s. 
UN 1759” 

0 Shippers and Laboratory, name and address. 
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Not otherwise specified (n.0.s.) is not used if the Corrosive liquid (or solid) is 
identitled. Then the name of the specific material is listed before the category 
(for example, Nitric acid, Corrosive), followed by its appropriate UN number 
found in the DOT hazardous materials table (49 CFR 172.101). 

2. The outside of the cooler should be labeled in the following man- 
ner: 

0 “Corrosive, UN 1759 or “Corrosive, n0.s. UN 1759”. 

0 Shippers and Laboratory, name and address. 

0 DOT placard “CORROSIVE” on outside container 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 TL’HIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

63.83 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provided bill 
of lading and sign cetication statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 Liquid- “Corrosive, n.o.s. UN 1760” 

Solid- “Corrosive, n.0.s. UN 1759 

0 “Limited Quantity (or Ltd. Qty.“. 

0 Net weight (wt) or net volume (vol), just before of after 

.” .“_ 
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“Corrosive, ILO.S.“, of each container, if more than one is 
inside the outer container. 

2. Include a Chain-of-Custody Record, properly executed, in container 
or with samples ( Attachment 9.5). 

3. Accompany shipping container to carrier and, if required, ope,n 
outside container(s) for inspection. 

6.3.8.4 Transportation 

Transport corrosive hazardous substance samples classified as “Corrosive” 

1. Transport Corrosive hazardous substance samples classified as 
“Corrosive” by rented or common carrier truck, railroad, or express 
overnight package services. Do not transport by any 
passenger-carrying air transport system, even if they have cargo-only 
aircraft. DOT regulations permit passenger airline company cargo 
only aircraft, but difficulties with most suggest avoiding them. 
Instead, ship by airline carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft7 DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certifica- 
tion, should still be used. 

63.9 Packaging and Shipping of Samples Classified as Poison B (Liquid and &lid) 

6.3.9.1 Packaging 
Applying the word “Poison” to a sample does not imply that it is in fact a 
poison. The word prescribes the class of packaging according to DOT 
regulations. 

1. Place sample container, properly identified and with a sealed lid, in 
a polyethylene bag and seal the bag. 

2. Place sample in a cooler which has been lined with a large polyeth- 
ylene bag. 

--“. 
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3. Pack with enough ice, non combustible, absorbent, cushioning 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Securely close cooler and add security seals (Attachment 9.8) 

63.9.2 Marking/L+abeling 

1. Use abbreviations oniy where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside ad the 
container. 

0 liquid- “Poison, UN 28Wor Poison, n.o.s. UN 2810” 

Solid- “Poison, UN 2811”or Poison, n.o.s. UN 2811” 

_a._, Not otherwise specified (n.o.s.) is not used if the Poison B liquid (or solid) is 
identified. Then the name of the specific material is listed before the category 
(for example, Phenol, Poison), followed by its appropriate UN number found in 
the DOT hazardous materials table (49 CFR 172.101). 

2. The outside of the cooler should be labeled in the following man- 
ner: 

0 Liquid- “Poison, UN 2810 or Poison, n.o.s. UN 2810” 

Solid- “Poison, UN 2811 or Poison, n.o.s. UN 2811” 

0 Shippers and Laboratory, name and address. 

0 DOT placard “Poison” on outside container 

0 “Environmental Sample” 

,--- _ 
27 

QP-606 



0 “Inside Packages Comply With Prescribed Specifications” 

0 “THIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

6.3.93 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provideid bill 
of lading and sign certification statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 Liquid- “Poison, n.o.s. UN 2810” 
Solid- “Poison, n.0.s. UN 2811” 

0 “Limited Quantity (or Ltd. Qty.)“. 

0 Net weight (wt) or net volume (vol), just before of after 
“poison, lLo.s.“, of each container, if more than one is inside 
the outer container. 

2. Include a Chain-of-Custody Record, properly executed, in container 
or with samples ( Attachment 9.5). 

3. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

63.9.4 Transportation 

Transport Poison B hazardous substance samples classified as “Poison”. 

1. Transport Poison B hazardous substance samples classified as 
“Poison” by rented or common carrier truck, railroad, or express 
overnight package services. Do not transport by any 
passenger-carrying air transport system, even if they have cargo-only 
aircraft. DOT regulations permit passenger airline company cargo 
only aircraft, but dif&ulties with most suggest avoiding them 
Instead, ship by airline carriers that only carry cargo. 
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2. For transport by government-owned vehicle, including aircrafi~ DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certifica- 
tion, should still be used. 

63.10.1 Packaging and Shipping of Samples Classified as Irritant 

6.3.10.1 Packaging 
Applying the word “Irritant” to a sample does not imply that it is in fact an 
irritant . The word prescribes the class of packaging according to DOT 
regulations. 

1. Place sample container, properly identified and with a sealed lid, in 
a polyethylene bag and seal the bag. 

2. Place sample in a cooler which has been lined with a large polyeth- 
ylene bag. 

3. Pack with enough ice, non combustible, absorbent, cushioning 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Securely close cooler and add security seals (Attachment 9.8) 

6.3.10.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside of the 
container. 

0 “Irritant, NA 1693” or “Irritant n.o.s. NA 1693”. 

i _‘--.- 
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Not otherwise specified (r~0.s.) is not used if the Irritant is identified. Thein the 
name of the specific material is listed before the category (for example, Chloro- 
eacetophene, Irritant), followed by its appropriate UN number found in the DOT 
hazardous materials table (49 CFR 172.101). 

2. The outside of the cooler should be labeled in the following man- 
ner: 

0 “Irritant, NA 1693”or “Irritant, n.0.s. NA 1693”. 

0 Shippers and Laboratory, name and address. 

0 DOT placard “Irritant” on outside container 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 ‘THIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

63.103 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provided bill 
of lading and sign certification statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 “Irritant, n.0.s. NA 1693.” 

0 “Gaited Quantity (or Ltd. Qty.). 

0 Net weight (wt) or net volume (vol), just before of after 
“Irritant, n.o.s.,“of each container, if more than one is inside 
the outer container. 

,d “.- 
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2. Include a Chain-of-Custody Record’ properly executed, in container 
or with samples ( Attachment 9.5). 

3. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

63.10.4 Transportation 

Transport irritant hazardous substance samples classified as “Irritant”. 

1. Transport irritant hazardous substance samples classified as “Irritant” 
by rented or common carrier truck, railroad, or express overnight 
package services. Do not transport by any passenger-carrying air 
transport system’ even if they have cargo-only aircraft. DOT ,regu.la- 
tions permit passenger airline company cargo only aircraft, bu.t 
difficulties with most suggest avoiding them. Instead, ship by airline 
carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described aba’ve, 
with the exception of execution of the bill of lading with certitlca- 
tion, should still be used. 

63.11 Packaging and Shipping of Samples Classified as Combustible Liquids 

63.11.1 Packaging 

Applying the word “Combustible” to a sample does not imply that it is in 
fact combustible. The word prescribes the class of packaging according to 
DOT regulations. 

-.“” /I. 
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1. Place sample container, properly identified and with a sealed! lid, in 
a polyethylene bag and seal the bag. 

2. Place sample in a cooler which has been lined with a large polyeth- 
ylene bag. 

3. Pack with enough ice, non combustible, absorbent, cushioning 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Securely close cooler and add security seals (Attachment 9.8). 

63.11.2 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside of the 
container. 

0 “Combustible, NA 1993”or “Combustible, no.s. NA 1993”. 

0 Shippers and Laboratory, name and address. 

Not otherwise specified (n.o.s.) is not used if the combustible liquid (or sold) is 
identified. Then the name of the specific material is listed before the category 
(for example, Acetone, Flammable Liquid), followed by its appropriate UN 
number found in the DOT hazardous materials table (49 CPR 172.101). 
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2. The outside of the cooler should be labeled in the following man- 
ner: 

0 “Combustible, NA 1993 or “Combustible, n.o.s. NA 1993)“. 

0 Shippers and Laboratory, name and address. 

0 DOT placard “Combustible” on outside container 
- No label is required for containers under 110 gallons unless 
it contains hazardous combustibles 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 

0 ‘THIS SIDE UP’ on top of container and upward-pointing 
arrows on all four sides 

63.113 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provided bill 
of lading and sign certification statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 “Combustible, n.o.s. NA 1993.” 

0 “Limited Quantity (or Ltd. Qty.). 

0 Net weight (wt) or net volume (vol), just before of after 
“Combustible, nos., of each container, if more than one is 
inside the outer container. 

2. Include a Chain-of-Custody Record’ properly executed, in container 
or with samples ( Attachment 9.5). 
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3. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

63.11.4 Transportation 

Transport combustible hazardous substance samples classified as “Combus- 
tible”. 

1. Transport combustible hazardous substance samples classified as 
“Combustible” by rented or common carrier truck, railroad, or ex- 
press overnight package services. Do not transport by any 
passenger-carrying air transport system, even if they have cargo-only 
aircraft. DOT regulations permit passenger airline company cargo 
only aircraft, but difficulties with most suggest avoiding them. 
Instead, ship by airline carriers that only carry cargo. 

2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certifica- 
tion, should still be used. 

63.12 Packaging and Shipping of Samples Classified as ORM% 

63.12.1 Packaging 

ORM’s are materials not covered by any of the other categories in table 
172.101. They are a catch all category. A material that falls under these 
other category it should be packaged as such. These are not unknowns. 

1. Place sample container, properly identified and with a sealed lid, in 
a polyethylene bag and seal the bag. 

2. Place sample in a cooler which has been lined with a large polyeth- 
ylene bag. 
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3. Pack with enough ice, non combustible, absorbent, cushioning 
materials to preserve samples and minimize the possibility of the 
container breaking. 

4. Seal large bag. 

5. Securely close cooler and add security seals (Attachment 9.8). 

63.123 Marking/Labeling 

1. Use abbreviations only where specified. Place the following infor- 
mation, either hand-printed or in label form, on the outside of the 
container. 

0 “ORM-B, n.0.s. NA 1760” 
“ORM-A, n.o.s. NA 1693” 
“ORM-E, n.o.s. NA 9188” 

Not otherwise specified (n.o.s.) is not used if the ORM’s liquid (or solid) is iden- 
tified. Then the name of the specific material is listed before the category (for 
example, Acetone, Flammable Liquid), followed by its appropriate UN number 
found in the DOT hazardous materials table (49 CFR 172.101). 

2. The outside of the cooler should be labeled in the following man- 
ner: 

0 “ORM-B, n.o.s. NA 1760’ 
“ORM-A, n.o.s. NA 1693” 
“ORM-E, n.o.s. NA 9188” 

0 Shippers and Laboratory, name and address. 

0 DOT placard “MISCELLANEOUS” on outside container 

0 “Environmental Sample” 

0 “Inside Packages Comply With Prescribed Specifications” 
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0 ‘THIS SIDE UP” on top of container and upward-pointing 
arrows on all four sides 

63.123 Shipping Papers 

1. Use abbreviations only as specified. Complete carrier-provided bill 
of lading and sign certification statement (if carrier does not pro- 
vide, use standard industry form, see Attachment 9.4). Provide the 
following information in the order listed. One form may be used for 
more than one exterior container.) 

0 “ORM-B, n.0.s. NA 1760” 
“ORM-A, n.o.s. NA 1693 
“ORM-E, 1~0,s. NA 9188” 

0 “Limited Quantity (or Ltd. Qty.). 

0 Net weight (wt) or net volume (vol), just before of after 
“ORM, ao.s., of each container, if more than one is inside 
the outer container. 

2. Include a Chain-of-Custody Record, properly executed, in container 
or with samples ( Attachment 9.5). 

3. Accompany shipping container to carrier and, if required, open 
outside container(s) for inspection. 

63X.4 Transportation 

Transport of ORM’s hazardous substance samples do not need to be 
classified on exterior labels. 

1. Transport ORM’s hazardous substance samples as environmental 
samples by rented or common carrier truck, railroad, or express 
overnight package services. Do not transport by any passenger 
carrying air transport system, even if they have cargo-only aircraft. 
DOT regulations permit passenger airline company cargo only 
aircraft, but difficulties with most suggest avoiding them Instead, 
ship by airline carriers that only carry cargo. 
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2. For transport by government-owned vehicle, including aircraft, DOT 
regulations do not apply. However, procedures described above, 
with the exception of execution of the bill of lading with certifica- 
tion, should still be used. 

44 Transport of Investigation and Remediation Wastes 

6.4.1 The packaging, marking, labeling, and other shipping requirements will 
depend on the particular waste to be transported. Examples of wastes 
which may be generated during the site investigations are decontamination 
or cleaning solutions, contaminated disposable items, test pit spoils, drilling 
cuttings or fluids and contaminated monitoring well discharges. Waste 
materials from remediation include excavation spoils, overpacked drums 
and discharges from drained lagoons or tanks. 

In many cases, wastes generated during site investigations will be di:;posed 
of on site. These relatively small volumes of waste will be dealt with as 
part of the waste to be cleaned up or isolated during remediation. This 
avenue should be pursued, if feasible, to avoid the inconvenience of 
transportation and disposal which are disproportionately expensive for 
small volumes. If such a solution is approved, materials should be properly 
bagged, drummed, covered, or otherwise contained at the end of each day. 

Those materials which must be transported for treatment, storage, or 
disposal should be packaged, labeled and marked in accordance with 
applicable regulations. 

Many wastes generated during site investigation and remediation activities 
will probably be adequately handled under the classification “ORM-E” (i.e., 
Other Regulated Materials, Type E, Sec. 6.3.12) . Types of wastes which 
would normally fall under this classification are contaminated disposable 
protective clothing and sampling equipment, spent soapy decontamination 
solutions and rinses, contaminated drill& cuttings or fluids and contami- 
nated soils excavated during site investigations or remediations. 
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Spent solvents used for decontamination of sampling equipment (e.g,,, 
acetone or methanol) should be referenced by the actual product name. 
Liquids from drums or tanks should be specified as accurately as possible 
based on results of lab analysis or reliable records. If the liquid is known 
to be a solvent, organic liquid, or spent distillation bottoms, it should be 
referenced by its actual or generic name from the Hazardous Materials 
Table. In cases requiring emergency actions where the identity of a 
substance is not accurately know, place the substance in one of the general 
hazard classes in 49 CFR 173.2. The choice of class should be conserva- 
tive; that is, use the highest priority class based on available information as 
described in Section 9.1. 

7.0 Chain-of-Custody Guidelines 

7.1 The term “chain-of-custody” refers to procedures which ensure that evi- 
dence presented in a court of law is what it is represented to be. The 
chain-of-custody procedures track the evidence from the time and place it 
is first obtained to the courtroom These procedures also provide an 
auditable trail for the evidence as it is moved and/or passes from the 
custody of one individual to another. In addition, procedures for consistent 
and detailed records facilitate the admission of evidence under Rule 803(b) 
of the Federal Rules of Evidence (P.L. 93-575). 

Chain-of-custody procedures, record keeping, and documentation are an 
important part of the management control of samples in the HAZWRAP 
program. Regulatory agencies must be able to provide the chain of 
possession and custody of any samples that are offered for evidence, or that 
form the basis of analytical test results introduced as evidence. Written 
procedures must be available and followed whenever evidence samples are 
collected, transferred, stored, analyzed, or destroyed. 
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7e2 Sample Identification 

The following information will be written in the sample log book when 
m-situ measurements or samples for laboratory analysis are collected:: 

0 calibration data for equipment used. 

project code; 
station number; 
location of Station; 
date and time of measurement; 
samples used (if any); 
field observations (include date and time); 
level of personnel protection (if required); 
equipment used to make physical measurements and collect 
samples; and 

Measurements and observations shall be recorded using black, waterproof 
ink. 

73 Sample Label 

Samples, other than in-situ measurements, are removed and transponted 
from the sample location to a laboratory or other location for analysis. 
Before removal, however, a sample is often divided into portions, depend- 
ing upon the analyses to be performed. Each portion is preserved in 
accordance with the Sampling Plan Each sample container is identified by 
a sample label. The sampler fills out the following information on tbe 
sample label: 

Project Work Assignment Number 

Sample Number The unique sample number identifying this sampIle 

Date A six-digit number indicating the month, day, and year 
of sample collection; e.g., 02/21/93 

Time A four digit number indication the 24-hour time of 
collection (for example: 0954 is 9:54 am., and 1629 is 
4:29 pm) 
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Medium Water, Soil, Sediment, Sludge, Leachate, etc. 

Sample Type Grab or Composite 

Preservation Type, quantity, and concentration of preservativle 
added 

Analysis Same as in sample plan 

Sampled by Name of the sampler 

Lab# 

Remarks 

The receiving laboratory assigns the lab # to thle 
sample label (this number is not to be used for on-site 
analyses) 

If for Contract Lab analysis, include the Contract Lab 
case of SAS number, and Contract Lab sample :num- 
ber from the traffic report. Also, pertinent obscrva- 
tions of the sampler (e.g., sequence number for se- 
quential samples). 

Blank, duplicate, or field spike samples will not be identified as such on 
the label as this may compromise the quality control function. 

7.4 Chain-of-Custody Procedures 

After collection, separation, identification, and preservation, the sample is 
maintained under chain-of-custody procedures until it is in the custofdy of 
the analytical laboratory and has been stored or disposed. 

7.4.1 Field Custody Procedures 

1. Samples are collected as described in the Project Work Plan. Care 
must be taken to record precisely the sample location and to ensure 
that the sample number on the label exactly matches those numbers 
on the sample log sheet and the Chain-of-Custody Record ( Attach- 
ment 9.5). 
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2. The person undertaking the actual sampling in the field is responsi- 
ble for the care and custody of the samples collected until they are 
properly transferred or dispatched. 

3. When photographs are taken of the sampling as part of the dlocu- 
mentation procedure, the name of the photographer, date, time, site 
location, and site description are entered sequentially in the site 
logbook as photos are taken, Once developed, the photographic 
prints shall be serially numbered, corresponding to the logbook 
descriptions. 

4. Sample labels will be completed for each sample, using waterproof 
ink unless prohibited by weather conditions, e.g., a logbook rtotation 
would explain that a pencil was used to fill out the sample label 
because a ballpoint pen would not function in freezing weather. 

7.4.2 Transfer of Custody and Shipment 

Samples are accompanied by a Chain-of-Custody Record Form (Attach- 
ment 9.5). When transferring the possession of samples, the individuals 
relinquishing and receiving will sign, date, and note the time on the 
Record. This Record documents sample custody transfer from the sampler, 
often through another person, to the analyst in the laboratory. The 
Chain-of Custody Record is filled out as follows: 

1. Enter header information (project number and name, Contract Lab 
case No. or SAS No.). For each station number, enter date, time, 
composite/grab, station location, number of containers, analytical 
parameters, Shipment Record, and Sample Identification Tag 
Number 

2. Sign, date, and enter the time under “Relinquished by” entry. 

3. Make sure that the person receiving the sample signs for the “Re- 
ceived by” entry, or enter the name of the carrier (e.g., UPS, Feder- 
al Express) under “Received by. Receiving laboratory will sign 
“Received for Laboratory by” on the lower line and enter the date 
and time. 

QP-606 
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4. Enter the bill-of-lading or Federal Express airbill number under 
“Remarks or Reason for Change of Custody”, if appropriate. 

5. Place the original (top, signed copy) of the Chain-of-Custody Re- 
corded Form in the appropriate sample shipping package. Retain a 
copy with field records. 

6. Shipping containers should be secured to ensure samples have not 
been disturbed during transport by using nylon strapping tape and 
EPA custody seals. The custody seals should be placed on the 
containers so that they cannot be opened without breaking thle seal. 

7. Complete other carrier-required shipping papers. 

The custody record is completed using black waterproof ink. Any corrections are 
made by drawing a line through and initialing and dating the change, then 
entering the correct in formations. Erasures are not permitted. 

Common carriers will usually not accept responsibility for handling 
Chain-of-Custody Record Forms; this necessitates packing the record in the: 
sample container (enclosed with the other documentation is a plastic zip-lock 
bag). As long as custody forms are sealed inside the sample container and the 
custody seals are intact, commercial carriers are not required to sign off on the 
custody form. 

The laboratory representative who accepts the incoming sample shipment signs 
and dates the Chain-of-Custody Record, completing the sample transfer process. 
It is then the laboratory’s responsibility to maintain internal log books and (custody 
records throughout sample preparation and analysis. 

*,z.. 
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7.43 Receipt for Samples Form 

Whenever samples are split with a private party or government agency, a 
separate Receipt for Samples Record Form (see Attachment 9.6) is 
prepared for those samples and marked to indicate with whom the samples 
are being split. The person relinquishing the samples to the party of 
agency will require the signature of a representative of the appropriate 
party acknowledging receipt of the samples. If a representative is unavail- 
able or refuses to sign, this is noted in the “Received by space. When 
appropriate, as in the case where the representative is unavailable, the 
custody record should contain a statement that the samples were de:livered 
to the designated location at the designated time. This form must be 
completed and a copy given to the owner, operator, or agent-in-charge 
even if the offer for split samples is declined. The original is retained by 
the Field Operations Leader. 

8.0 EQUIPMENT 

- Teflon and Nylon Strapping Tape 
- c.0.c 
- Vermiculite or Styrofoam Packaging Materials 
- Sampling Gloves 
- Reclosable Plastic Bags 
- Permanent Felt Tip Marker 
- Pen, Black Permanent Ink 
- Shipping Coolers 
- Ice or Blue Ice 
- Label 
- Placard 
- Absorbent Pads 
-MetalCans 

, .* -lj 
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9.0 ATI’ACHMENTS 

9.1 DOT Hazardous Materials Classification (49 CFR 173.2) 

9.2 DOT List of Class -A- Poison (49 CFR 172.101) 

9.3 Hazardous Material Shipping Checklist 

9.4 Standard Industry Certification Form 

9.5 Chain-of-Custody Record Form 

9.6 Receipt For Samples Form 

9.7 Federal Express Sample Shipment Example 

9.8 Sample Check List & Packing 
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ATTACHMENT 9.1 

ORDER OF DOT HAZARDOUS MATERIAL CLASSIFICATION (49 CF’R 173.2) 

1. Radioactive material- 

2. Poison A- 

3. Flammable gas- 

4. Nonflammable gas- 

5. Flammable liquid- any liquid having a flash point below 100” F. SEC. 6.13.6 

6. Oxidizer- 

7. Flammable solid- 

8. Corrosive material- 
(liquid) 

9. Poison B- 

10. Corrosive material- 
(solid) 

c-v.. 11. Irritating material- 

demonstrated to be radioactive through the use if radiation 
survey instruments, having a specific activity greater than 
0.002 microcuries per gram (uCi/g). SEC. 6.3.3 

gasses or liquids of such a nature that a very small amount of 
the gas, or vapor of the liquid, mixed with air is dangerous to 
life. SEC. 6.3.4 

meets lower paragraph requirements, plus 13% or less by 
volume with air forms a flammable mixture. SEC. 6.3.5 

material or mixture having in the container an absolute pres- 
sure exceeding 40 p.s.i. at 70” F, or regardless of the pressure 
at 70” F, having an absolute pressure exceeding 104 p.s.i. at 
130” F. SEC. 6.3.5 

substance which readily yields oxygen to stimulate the com- 
bustion of organic matter. SEC. 6.3.7 

any solid material, other than explosives, which under normal 
conditions of transportation are liable to cause fires through 
friction, retained heat, or can be ignited readily and when 
ignited burns so vigorously as to create a serious transporta- 
tion hazard, including water reactive and spontaneous com- 
bustibles. SEC. 6.3.6 

a material that causes visible destruction or irreversible 
alterations in human skin tissue at the site of contact or has a 
sever corrosion rate on steel. SEC. 6.3.8 

materials which are know to be so toxic to man as to afford a 
hazard to health during transportation. SEC. 6.3.9 

a material that causes visible destruction or irreversible 
alterations in human skin tissue at the site of contact or has 
a sever corrosion rate on steel. SEC. 6.3.8 

a liquid or solid substance which upon contact with fire or 
when exposed to air gives off dangerous or intensely irritating 
fumes. SEC. 6.3.10 
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12.Combustible liquid- any liquid that has a flash point at or above 100” F 
- no labeling is required for volumes of 110 gal. or less. 
SEC. 6.3.11 

13. ORM- 

14. ORM-B 

14. ORM-A 

,, %“.. 15. ORM-E 

Other Regulated Material SEC. 6.3.12 
a) may pose an unreasonable risk to health, safety or 

property when transported 
b) does not meet any of the definitions of the other hazard 

classes specified 

material (including a solid wet with water) capable of causing 
sing significant damage to a transport vehicle from leakage 
during transport 

material which has an anesthetic, irritating, noxious, toxic, or 
other similar property and which can cause extreme annoy- 
ance during transportation 

materials not covered in any other hazard class, but is ,subject 
to the requirements of C.F.R., like hazardous waste 



ATTACHMENT 9.2 

DOT LIST OF CLASS “A” POISON (49 CFR 172.101) 

AEh2 

Bromoacetone 
Chloropicrin and methyl chloride mixture 
Chloropicrin and nonflammable, nonliquified compressed gas mixture Cyanogen chloride 
Cyanogen gas 
Gelatin dynamite (H. E. Germaine) 
Grenade (with Poison “A” gas charge) 
Hexaethyl tetraphosphate/compressed gas mixture 
Hydrocyanic (Prussic) acid solution 
Hydrocyanic acid, liquefied Liquid 
Insecticide (liquefied) gas containing (Poison “A” or Poison”B” material) 
Methyldichloroarsme 
Nitric oxide 
nitrogen peroxide 
nitrogen tetroxide 
Nitrogen dioxide, liquid 
Parathion/compressed gas mixture 
Phosgene (diphosgene) 



ATTACHMENT 9.3 

HAZARDOUS MATERIALS SHIPPING CHECKLIST 

1. 

2. 
3. 
4. 

1. 
2. 
3. 

4. 
5. 

(jl _ 6. 

7. 
8. 
9. 

1. 
2. 

3. 
4. 
5. 
6. 
7. 

8. 

Packaging 
Check DOT 172.500 table for appropriate type of package for hazardous sub- 
stance. 
Check for container integrity, especially the closure. 
Check for sufficient absorbent material in package. 
Check for sample tags and log sheets for each sample, and chain-of-custody 
record. 

Shipping Papers 

Check that entries contain only approved DOT abbreviations. 
Check that entries are in English. 
Check that hazardous material entries are specially marked to differentiate. them 
from any nonhazardous materials being set using same shipping paper. 
Be careful that all hazardous classes are shown for multi class materials. 

Check total amounts by weight, quantity, or other measures used. 
Check that any limited-quantity exemptions are so designated on the shipplig 
paper. 
Offer driver proper placards for transporting vehicle. 
Check that certification is signed by shipper. 
Make certain that driver signs for shipment. 

RCRA Manifest 
Check that approved state/federal manifests are prepared. 
Check that transporter has the following: valid EPA identification number, valid 
driver’s license, valid vehicle registration, insurance protection, and proper DOT 
labels for materials being shipped. 
Check that destination address is correct. 
Check that driver knows where shipment is going. 
Check that the driver is aware of emergency procedures for spills and accidents. 
Make certain driver signs for shipment. 
Make certain one copy of executed manifest and shipping document is retalined by 
shipper. 
Check that the authorized Base point-of-contact (2750 ABW/EMC) has signed 
the manifest. 



- 
TABLE 1 

POISON A NA 1955 POISONS GAS 173.328 

FLAMMABLE UN 1954 FLAMMABLE 173.302-173.305 
GAS GAS 

NON- NON- 173.302-173.305 
FLAMMABLE UN 1956 FLAMMABLE 
GAS GAS 

FLAMMABLE UN 1993 FLAMMABLE 173.119 
LIQUID UQvn> 
OXIDIZER UN 1479 OXIDIZER 173.154 

FLAMMABLE UN 1325 FLAMMABLE 173.154 
SOLID SOLID 

CORROSIVE UN 1760 CORROSIVE 173.245a 
LIQUID 

POISON B LIQUID UN 2810 POISON 173.344 LIQUID 
SOLID UN 2811 173.365 SOLID 

CORROSIVE UN 1759 CORROSIVE 173.245b 
SOLID 

IRRITANT NA 1693 IRRITANT 173.382 

COMBUSTIBLE NA 1993 COMBUSTIBLE * 173.118a 
LIQUIDS 

ORM-B NA 1760 NONE 173.505 

ORM-A NA 1693 NONE 173.505 

ORM-E NA 9188 NONE 173.1300 
- 

* NO LABEL REQUIRED FOR VOLUMES OF 110 GAL. OR LESS 



Applicable limit of beta Applicable limit of 
and gamma emitters and all other alpha 
low toxicity aloha emitters emitters - . 

Bq/cm* nCi/cm* Bq/cm* nCi/cm* Type of Surface 

External Surfaces of: 

w excepted packages 0.4 0.01 0.04 

m other than excepted packages 4 0.1 0.4 

External and Internal surfaces of overpacks and freight containers when 
used in the carriage of or when being prepared to carry: 

- loads including excepted packages 0.4 0.01 0.04 
and/or non-radioactive consignments 

- loads consisting only of radioactive 4 0.1 0.4 
material in packages other than ex- 
cepted packages 

0.001 

0.01 

0.001 

0.01 

NOTE: The level of non-fixed radioactive contamination may be determined by wiping 
an area of 300 cm2 (46 in’) of the surface concerned by hand with a dry filter paper, a 
wad of dry cotton wool or ant other material of this nature. The above limits are 
applicable when averaged over any area of 300 cm2 (46 in’) of any part of the surface. 
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/I NATURE OF CONTENTS MATERIALS 

PACKAGE LIMITS 

SOLIDS 

Special Form 10aA, 

II Other Forms I lo-Q2 
II LIQUIDS lo-‘& 

GASSES 

II Tritium I 2XW2& 

Special Form 

Other Forms 

10aA, 

WA2 

. . -- 
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-OHM Corporation 

GUIDANCE FOR SAMPLE PACKAGING, 

+< absorbant material 

blue ice 

4 

* cooler 

’ samples 

b blue ice 

absorbant material 

INSTRUCTIONS 

Line the bottom of the cooler with absorbant material such as Sorbant Pads. 

Place enough blue ice packs on the absorbant material to cover the bottom 

Line all four side of the cooler with blue ice. 

-Place no more than eight 1 -liter samples in the center of the blue ice. 
‘lace sorbant material around the samples to avoid breakage. 

r’lace enough blue ice packs to cover the top of the samples. 

Fill the head space of the cooler with absorbant material. 

Complete the OHM SHIPMENT CHECK LIST FORM prior to sealing cooler. 

ICE MAY TO SUBSTITUTED FOR THE BLUE ICE BUT PRECAUTIONS MUST 13E 
TAVChi T’fi ACCI IDE: TUAT TUC CA\ADI F 1 ARFI C RFMAlN INTACT ANn 1 FcIF)I F 
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CHAIN-OF-CUSTODY RECORD 

\ ! 
r” 

Form 0019 
Field Technical Services 

N’;’ 125567 Rev.O*‘sg 

O.H. MATERIALS CORP. l P.O. BOX 551 l FINDLAY, OH 45639-0551 . 419-423-3526 

‘AOJECT NAME PROJECT LOCATION 

ANALYSIS DESIRED 

‘AOJ. NO. PROJECT CONTACT PROJECT TELEPHONE NO. 

XIENT’S REPRESENTATIVE PROJECT MANAQER/SUPERVISOR 

SAMPLE DESCRIPTION 
DATE TIME (INCLUDE MATRIX AND 

POINT OF SAMPLE) REMARKS 

1 

3 

0 

5K 
Lit 

REMARKS 
ITEM 

$15 
TRANSFERS TRANSFERS 

NUMBER 
C= 

RELINQUISHED BY ACCEPTED BY DATE TIME 

i 

2 

3 

SAMPLER’S SIQNATURE 

4 
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, ,--_ OHM Corporation 

QUALITY POLICY AND 

PROCEDURE APPROVAL 

AND RJWISION RECORD 

Document II: ~~-606.1 
Title: Sample Packaging and Shipping of 
Rnvironmental Sample13 

APPROVAL 

Name Title Signature Date 

R. Steven Shirley QA/QC Officer S./IQ/95 

Guy Gallello, Jr. ,Mngr . Field Tech. 5/10/95 i 

h homas E. Gran ID ir. Tech. Svcs. I s/10/95 1 
RRVISION RECORD 

8 

9 

10 

11 

12 

OHM Corporation 

STANDARD OPERATING PROCEDURE 

Title: Sample Packaging arid Document #: QP-606. I 

Shipping of Environmental Samples 

Date Issued: May 10, 1995 Rev: 0 Date: May 10, 1995 

http://wwwl .ohm.corn/QNmwquaVfinished&ml/606.1 .htm 9130198 



Shipping of Environmental Samples Page 2 of 6 

__( --4, 

1.0 PURPOSE 

1.1 To comply with Department of Transportation (DOT) laws and regulations. 

1.2 To establish procedures for the packaging, labeling, and shipment of environmental samples. 

1.3 To establish function-specific responsibilities for the packaging, labeling, and shipment of 
environmental samples. 

2.0 SCOPE 

2.1 This procedure applies to the packaging and shipping of environmental samples for transfer from 
the field to a laboratory for analysis. Specifically, this document outlines shipping and sample 
documentation procedures that are in accordance with the U.S. Department of Transportation (DOT) 
and Hazardous Waste Remedial Actions Program (HAZRAP). 

2.2 This procedure is applicable only for environmental samples. Environmental samples for this 
procedure are defined as samples of naturally occurring materials (i.e. soil, gravel, or rock; water 
from groundwater, a stream, or pond; or ambient air or absorbent tubes used in the collection of 
contaminates from air) which may have low levels of chemical contamination. 

2.3 If the environmental sample is contaminated to the point where the sample takes on the 
hazardous characteristic of the chemical contaminant of concern, or in the best judgement of the 
sampler, it is likely that this sample may have the same hazardous characteristics as the chemical 
contaminant, then the sample is no longer considered an environmental sample and is to be packaged 
and shipped according to DOT regulations for that hazardous characteristic. 

2.4 If you are not absolutely positive a sample is being shipped correctly, or if it can be shipped by a 
particular mode of transportation, call your Technical Service department. 

3.0 REFERENCES 

3.1 I-IAZWRAP, July 1990. Quality Control Requirements for Field Methods DOE/HWP69/Rl. 

3.2 HAZWRAP, July 1988. Requirements for Quality Assurance of Analytical Data, DOEHWP-65, 
Rev. 0, July 1988. 

3.3 U.S. Department of Transportation, 1983. Hazardous Materials Regulations, 49 CFR 17 1-l 77. 

3.4 United States Environmental Protection Agency, 1984. User’s Guide to the Contract Labloratory 
Program, Office of Emergency and Remedial Response, Washington, D.C. 

3.5 DANGEROUS GOODS REGULATIONS 36 Edition, Effective 1 Jan. 95, International Air 
Transport Association (IATA) 

4.0 GENERAL INFORMATION 

4.1 Proper packaging and shipping procedures are followed in order to ensure that all environmental 
samples received are undamaged and free from cross contamination, 

5.0 DEFINITIONS 

5.1 Carrier - A person or firm engaged in the transportation of passengers or property. 

5.2 Chain-of-Custody (COC) Record Form - A COC Record Form is a printed form that 
accompanies a sample or group of samples as custody of the sample(s) is transferred from one 

http://wwwl .ohm.com/QA/mwquaVfinished/html/606.1 .htm 913 O/98 
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,s -Ii.. 
custodian to the subsequent custodian. Attachment 9.1 shows a typical COC Record. The COC 
Record Form is a controlled document. The term “chain-of-custody” refers to procedures which 
ensure that evidence presented in a court of law is what it is represented to be. The COC procedures 
track the evidence from the time and place it is first obtained to the courtroom. These procedures 
also provide an auditable trail for the evidence as it is moved and/or passed from the custody of one 
individual to another. In addition, procedures for consistent and detailed records facilitate the 
admission of evidence under Rule 803(b) of the Federal Rules of Evidence (P.L. 93-575). 

5.3 Custoa - The person responsible for the custody of samples until custody is transferred to 
another person (and so documented), who then becomes custodian. A sample is under your c.ustody 
if: 

5.3.1 You possess the sample. 

5.3.2 It is in your view, after being in your physical possession. 

5.3.3 It was in your physical possession and then you locked it up to prevent tampering. 

5.3.4 You have designated and identified a secure area to store the sample. 

5.4 v - Sample of a naturally occurring material such as soil, gravel, or rock; 
water from groundwater, a stream, or pond; or ambient air or absorbent tubes used in the collection 
of contaminates from air which may have low levels of chemical contamination, but do not take on 
the hazardous characteristics of the chemical contaminant as defined by 49 CFR I7 1.8,49 CFR 
172.101, or 49 CFR Part 173 or 173.2a. 

,.-r-, 
5.5 -dous Waste SW - Medium to high concentration sample (e.g., source material sludge, 
leachate) requiring DOT placarding and Contract Lab handling as a high hazard sample. 

5.6 Hazardous Mated - A substance or material in a quantity and form which may pose an 
unreasonable risk to health and safety or property when transported in commerce (“commerce” here 
to include any traffic or transportation). Defined and regulated by DOT (49 CFR 173.2) and listed in 
Attachment 9.2. 

5.7 Hazardous Waste - Any substance listed in 40 CFR Subpart D (261.30 et seq) or 40 CFP: 
otherwise characterized as ignitable, corrosive, reactive, or EP toxic as specified under Subpart C 
(26 1.20 et seq) that would be subject to manifest requirements specified in 40 CFR 262. Defined and 
regulated by the EPA. 

5.8 Marking - Applying the descriptive name, instructions, cautions, weight, or specification marks 
or combination thereof are required to be placed on the outside of the containers of hazardous 
materials. 

ID - 8027 

5.9 Packagina - The assembly of one or more containers and any other components necessary to 
assure compliance with the minimum packaging requirements of 49 CFR 172. 

DOT-approved fiberboard box or other approved DOT shipping container 

5.10 Placard - Color-coded, pictorial sign depicting the hazard class symbol and name to be placed 
on all four sides of a vehicle transporting certain hazardous materials. 

--. 
Class 9, Miscellaneous Dangerous Goods 

5. I I Reportable Quantity (RQJ - A parenthetical note of the form “(RQ-1000/454)” following an 
entry in the DOT Hazardous Materials Table (49 CFR 172.101). Indicates the reportable quantity of 

http://wwwl .ohm.com/QNmwquaYfinished/htm~606.1 .htm 9130198 
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the substance in pounds and kilograms. If a spill of that amount or more of the substance occurs 
‘A “‘g during transit or storage, a report must be filed with DOT according to CFR 17 1.15-l 7 concelming 

hazardous materials incidents reports. The RQ notation must be shown either immediately before or 
after the proper shipping name on the shipping paper (or manifest). Most shipping papers and. 
manifests will have a column designated “HM” which my be used for this purpose. 

6.0 RESPONSIBILITIES 

6.1 The sample team leader is responsible for defining whether samples planned for collection are 
environmental or hazardous. Responsible for determining that samples are properly packaged. and 
shipped, and for determining that the COC procedures are implemented from the time the samples 
are collected to their release to the shippers. 

6.2 The sample technologist is responsible for implementing the packaging and shipping 
requirements and for initiating the COC records until they are relinquished to another custodian, to 
the shipper, or to the carrier. 

7.0 PROCEDURE 

7.1 Environmental Sample Type Determination 

7.1.1 In general, environmental samples are collected from natural matrices such as soil, streams, 
ponds, or wells and are not contaminated to the point that the samples meet the DOT or EPA 
definition of a hazardous waste. 

~ -,a., 

7.1.2 If the sample, to the sampler’s best judgement has the characteristics of a hazardous material, it 
is to be shipped in accordance to the suspected characteristic hazard that best represents the sample 
in accordance to 49 CFR 172.101 (c) (ii). 

7.2 Packaging and Shipping of Environmental Samples 

7.2.1 Assure that the environmental sample is collected in a container which meets the requirements 
specified for laboratory analyses and that it is appropriately labeled. 

7.2.2 Assure that the container is tightly sealed. 

7.2.3 Place the sample container in two Ziplock bags and seal the bags. 

7.2.4 Wrap the sample in bubble wrap. 

7.2.5 Place the sample in a cooler or other approved DOT shipping container lined with a large 
polyethylene bag. 

7.2.6 Pack the container with enough ice to maintain the appropriate temperature. 

7.2.7 Seal the polyethylene bag. 

7.2.8 Seal the cooler lid. 

7.2.9 Seal cooler drain and lid with duct tape. 

7.2.10 Place four signed custody seals over the cooler lid. 

,_/_I_ 7.3 The shipping containers must have an identification label on the outside and must be marked in 
the following manner: 

7.3.1 Proper Shipping Name: Other Regulated Substances 

http://wwwl .ohm.com/QA/mwquaYfinished/htmv606.1.htm 9130198 
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7.3.2 Hazard Class Label: Class 9 

7.3.3 UN/NA Number: ID 8027 

7.3.4 DOT Placard: None required 

7.3.5 “Inside Packages Comply With Prescribed Specifications” 

7.3.6 “THIS SIDE UP” on top of container and upward-pointing arrows on all four sides 

7.4 The following shipping papers are to accompany the container: 

7.4.1 DOT shipping papers: Bill-of-Lading or Airbill. 

7.4.2 A COC Record Form (See Attachment 9.1). 

7.4.2.1 One copy of the COC form must be retained in the project file. 

7.5 Transfer of Custody and Shipment 

7.5.1 When transferring the possession of samples, the individuals relinquishing and receiving the 
sample(s) will sign, date, and note the time on the COC Record. 

7.5.2 Sign, date, and enter the time under “Relinquished by” entry. 

7.5.3 Make sure that the person receiving the sample(s) signs for the “Received by” entry, or enter 
the name of the carrier (e.g., UPS, Federal Express) under “Received by.” 

7.5.3.1 Common carriers will usually not accept responsibility for handling COC Record Forms; this 
necessitates packing the record in the sample container (enclosed with the other documentation in a 
plastic Ziplock bag). As long as custody forms are sealed inside the sample container and the 
custody seals are intact, commercial carriers are not required to sign off on the custody form. 

7.5.4 Enter the bill-of-lading or Federal Express airbill number under “Remarks or Reason for 
Change of Custody”, if appropriate. 

8.0 EQUIPMENT 

* Teflon and Nylon Strapping Tape 

* COC Record Form 

* Vermiculite or Styrofoam Packaging Materials 

* Sampling Gloves 

* Reclosable Plastic Bags 

* Permanent Felt Tip Marker 

* Black Permanent Ink Pen 

* Shipping Cooler or other DOT-approved shipping container 

---. * Ice or Blue Ice 

* Hazard Class Label 

* Placard 

http://wwwl .ohm.com/QA/mwqual/finished/htm1/606.1 .htm 9/3 O/98 
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* Absorbent Pads 

9.0 ATTACHMENTS 

9.1 Chain-of-Custody Record Form 

9.2 DOT Hazardous Materials Classification (49 CFR 173.2) 

http://wwwl .ohm.com/QNmwquaVfinishecVhtml/606.1 .htm 9/30/98 
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OHM &wporation 

STANDARD OPERATING PROCEDURES 

Title: Drum Sampling Document #: QP-608 

Date Issued: Rev: 2.1 Date: 13 OCT 93 

1 PURPOSE 

1.1 To provide general reference information for use in planning for and imple- 
menting sampling programs involving the moving and/or opening of closed 
containers on uncontrolled hazardous substance sites. 

1.2 To provide guidelines for primary and secondary staging. 

1.3 To provide guidelines for opening containers. 

1.4 To provide guidelines for sampling material in containers. 

1.5 To discuss site organization, protective clothing, worker protection and other 
safety procedures. 

2 SCOPE 

2.1 This guideline is applicable to opening and sampling of closed containers 
(120 gallon or less) on uncontrolled hazardous substance sites. Bulk tanks 
such as railroad tank cars, large above- and below-ground tanks (with a 
capacity of more than 120 gallons), and tank trailers are not considered in 
this procedure. 

1 
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3.1 Strict adherence to safety precautions cannot be overemphasized when 
handling and sampling drums. 

3.2 Hazards encountered when sampling drums include: 

- Fires 
- Explosions 
- Toxic vapor generation 

3.3 Scenarios involving drums encountered in the field may include drums that 
are: 

- Unmarked 
- Mislabeled 
- Bulging 
- Buried 
- Deteriorated 
- Leaking 

Consequently, such drums may require handling to accommodate sampling. 
Because the condition of the drum and its contents dictate how drums are 
handled and sampled, no single procedure can be written to cover all possi- 
bilities. 

3.4 This procedure lists general guidelines that should be used when developing 
an onsite drum handling/sampling procedure. The procedure developed 
should be based on all available information and revised as more information 
becomes available. When implementing the procedure, common sense and 
good judgement are important. 

3.5 Consult OSHA regulations (29 CFR Sections 1910 and 1926) for established 
general requirements and standards for storing, containing, and handling 
chemicals and containers, and for maintaining equipment used for handling 
materials. 

3.6 Consult EPA regulations (49 CFR 265) for requirements pertaining to the 
types of containers, maintenance of containers and containment structures, 
and design and maintenance of storage areas. 
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5 DEFINITIONS 

5.1 Air Reactive Wastes - Some chemicals, such as white phosphorus or barium 
oxide, react with the oxygen in the air, while others, such as sodium, potassi- 
um and various metal hydrides, react with the moisture or water vapor in the 
air. Many of these compounds can react ex[plosively when they come in 
contact with air or water. 

5.2 Container - Defined as any drum, bottle, can, bag, etc., with a capacity of 
120 gallons (450 liters) or less. 

5.3 Dosimeter - A portable, transistorized survey meter that can be used for 
radiation monitoring purposes and/or contamination measurements. 

5.4 Exotic Metal Drums - (i.e. aluminum, nickel, stainless steel, or other unusual 
metals). Very expensive drums that usually contain an extremely dangerous 
material. 
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5.5 

5.6 

5.7 

5.8 

5.9 

5.10 

5.11 

5.12 

5.13 

Glass Thief - A glass tube 4 feet long and 314 inches in diameter, used for 
taking samples from drums. The tube is usually broken up and disposed of in 
the drum following sampling. 

&J, - (Lower explosive limit) An air monitoring device can test the sur- 
rounding air for sufficient oxygen content for life support and/or the pr’esence 
of combustible gases or vapors which may pose a potential flammability 
hazard. The lower explosive limit is defined as the minimum concentration 
of a particular combustible gas in the air which can be ignited. The upper 
explosive limit is defined as the maximum concentration that can be ignited. 

Laboratorv Packs - Such drums are commonly used for disposal of expired 
chemicals and process samples from laboratories, hospitals and similar 
institutions. Bottles in the laboratory pack may contain incompatible materi- 
als and may not be packed in absorbent material. They may contain radioiso- 
topes, shock sensitive, highly volatile, highly corrosive, or very toxic exotic 
chemicals. Laboratory packs have been the primary ignition sources for fires 
at some hazardous waste sites. 

Monitox - A portable warning device used for detecting specific toxic gases 
found in the surrounding air (i.e. H,S, HCl, Cl, HCN and COCl,). 

PIJ - (photoionization detector) A portable air-monitoring instrument used to 
detect organic vapors. The PID does not distinguish between different types 
of vapors or tell if more than one vapor is present. 

Polvethvlene or PVC-lined Drums - Often contains strong acids or bases. If 
the lining is punctured, the substance usually corrodes the steel, resulting in a 
significant leak or spill. 

Shock Sensitives - A chemical which may undergo a very rapid chemical 
transformation, with the simultaneous production of large quantities of heat 
and gases, if introduced to shock (i.e. friction). 

Single-Walled Drums Used as a Pressure Vessel - These drums have fittings 
for both product filling and placement of an inert gas, such as nitrogen,, Such 
drums may contain reactive, flammable, or explosive substances. 

Vanor Control - The use of an LEL, PID, Monitox, or any other air monitor- 
ing device to assure the quality of air meets all safety requirements. 
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6 RESPONSIBILITIES 

6.1 Manager, Technical Field Services 

The manager of field technical services will: 

- Act as project coordinator for field technical personnel 
- Review and update procedures in the sampling and field analytical 

manuals as required. 

6.2 Project Chemist 

The project Chemist will: 

- Manage the mobile laboratory or the shift so that the data generated 
meets the required levels of certification 

- Implement sample acquisition numbering system 

6.3 Chemists 

The chemists will: 

- Carry out compatibility tests 
- Carry out approved analytical procedures and maintain sample 

analysis tracking forms 

6.4 Sample Technicians 

The sampling technicians will be responsible for: 

- Carrying out all drum sampling in accordance to approved 
procedures and methodologies as defmed in the CSAP 

- Generate trip blanks, equipment blanks, and acquire replicate 
samples as defined in the CSAP 

- Record all field data in Log Books and complete Drum Inventory 
logs. 

- Reporting unusual conditions encountered to supervision. 
- Fill out COC forms. 
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7 PROCEDURE 

7.1 Introduction 

The guidance presented is based on field experience in working with oontain- 
ers on uncontrolled hazardous substance sites and on information contained in 
USEPA and other goverment agency publications. It will be evident that in 
many cases hard and fast rules cannot be given, and professional judgement 
is required because uncontrolled variables are involved. For example, no one 
can be absolutely certain of any assessment of the potential contents of a 
container. Labels cannot be absolutely trusted; only educated guesses (can be 
made by a thorough review of all available background data, such as potential 
sources of the wastes. The following topics will be covered in the para- 
graphs to follow: 

0 Risks 
0 Site Preparation and Survey 
0 Handling, Primary Staging and Numbering 
0 Radiological Survey 
0 Drum Opening 
0 Second Radiological Survey 
0 Problem Containers 
0 Sampling 
0 Resealing and Secondary Staging 
0 Sample Control 
0 Blending Wastes 
0 Safety 

Figure 7.1-l demonstrates a flow chart for drum handling on a typical 
hazardous waste project. 

During many drum projects, several phases will be in progress simulta- 
neously. Air monitoring, dust control, and organic vapor control operaltions 
should be in progress throughout the course of the project. 

-~~ 
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Figure 7. l-l, Flow chart for drum handling on typical hazardous waste projects 
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7.2 RiSkS 

Three basic risks are involved in moving and opening closed containers: 

0 Exposure of personnel to toxic materials 
0 Fire 
0 Explosion 

7.2.1 Exposure of personnel to toxic materials. 

The first risk can be reasonably eliminated through the use of proper 
skin and respiratory protection equipment. The use of level B protec- 
tion with splash guard (i.e. Tyvek and Saran suits with face shield) 
acceptably reduces the risk of a worker being injured by toxic vapors, 
mists, or splashes. 

7.2.2 Fire 

In the same way, standard fire prevention procedures can be used to 
reduce the fire hazard through the use of detector instruments and 
proper equipment. These include the use of non sparking tools and 
intrinsically safe radios, pumps, and other equipments as well as the 
staging of fire fighting equipment and the elimination of any other 
possible ignition sources. Piles of sand and lime (for neutralization 
and suffocation) will be on hand at the site in case of a fire. 

7.2.3 Explosion 

The explosive risk however, is not as easily handled, and thus is the 
primary consideration in any container-opening operation. Even if no 
solid evidence of the presence of explosives is found during the 
preliminary data collection, one can never be certain that explosives 
have not been disposed of at the site. In order to provide the same 
reasonable level of protection against this risk as against toxic expo- 
sure and fire, a very cautious approach, such as the one recommended 
in this guideline, should be used (see section 7.8.4, Drums Containing 
Explosive or Shock Sensitive Waste). 
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7.3 Site Preparation and Sutvey 

Proper site preparation involves, among other things, construction of primary 
and secondary staging areas. Proper staging areas reduce the amount of 
cleanup required because of inevitable spills and leaking drums. 

Preliminary surveys at project sites for organic vapors, explosivity, and 
radiation should be completed for all drum projects. This survey will aid in 
identifying site specific hazards and development of work zones. In addition, 
materials (such as drums) which require special handling can be identified. 

7.4 Handling, Primary Staging and Numbering of Drums 

Personnel involved in handling and transporting containerized waste will 
work in teams containing no fewer than two people. Visual contact will be 
maintained between members of the working team at all times. All team 
members will be able to communicate between themselves and with the Site 
Health and Safety Officer by intrinsically safe two-way radios at all times on 
the work site. 

7.4.1 Checklist 

Prior to physically handling a drum or other container, the following 
preliminary classifications checklist must be reviewed and each re- 
sponse noted in a field notebook: 

1. 
2. 

3. 
4. 
5. 

Is the drum radioactive? 
Does the drum exhibit leakage or deterioration, i.e., is it un- 
sound? 
Does the drum exhibit apparent internal pressure? 
Is the drum empty? 
Does the drum contain markings which would indicate that the 
contents are potentially explosive? 

The results of the preliminary classification checklist dictate which 
specific procedures will be followed in handling, opening, and sam- 
pling the drum. 
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7.4.2 Handling 

The handling, movements and transport of drums and other containers 
should be by use of mechanical equipment only; no drums should be 
handled manually. Remote drum handling equipment may cons#ist of a 
grappler equipped backhoe or front-end loader. Drum transportation 
should be with front-end loaders or fork lifts with modified carrying 
platforms. Portions of equipment that contact drums or canisters 
should be constructed of non-ferrous metals or contact portions should 
be coated or lined to preclude spark generation. Handling and trans- 
port equipment must be equipped with full frontal and side splash and 
explosion shields. Class ABC fire extinguishers will be fitted to the 
body of each piece of equipment. 

7.4.2.1 Minimize Handling 

When possible, drums or other containers to be sampled should be 
opened and sampled in place to minimize handling. However, when 
drums are stacked or are close together, they may have to be moved to 
prevent sympathetic detonation of, or chemical reaction with, other 
drums around the one being opened. The main criterion is distance to 
other drums--a reasonable distance should be maintained to kee:p the 
drum to be opened segregated from the others. 

7.4.2.2 Handling Special Drums 

Drums or containers exhibiting the following characteristics require 
special treatment in handling and sampling: 

0 Drums containing Biohazards 
0 Leaking or deteriorated drums 
0 Bulging drums 
0 Drums containing explosive or shock-sensitive waste 
0 Drums containing radioactive waste 
0 Laboratory packs (in drums) 
0 Gas cylinders (in drums) 
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7.4.3 Primary Staging of Drums 

There are three important aspects of primary staging: 

0 Staging configuration 
0 Numbering 
0 Overpacking leakers 

7.4.3.1 Staging Configuration 

A staging configuration must allow the samplers reasonable acc.ess to 
each drum for inspection, sampling, and overpacking, if necessau-y, 
while economizing on space. Drums are staged in rows, two wide, 
with isle space between rows. According to the Occuuational Safetv 
and Health Guidance Manual for Hazardous Waste Site Activities, “In 
all staging areas, stage the drums two wide in two rows, per area, and 
space these rows 7 to 8 feet apart to enable movement of the drum 
handling equipment.” Figure 7.4-l demonstrates the possible staging 
areas at a hazardous waste site. 
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Figure 7.4- 1 Drum staging layout for hazardous waste site 
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7.4.3.2 Numbering 

Accurate numbering is critical. Mistakes in numbering, such as 
missing numbers or double numbering, are minimized by numbering 
after primary staging. (It is highly recommended that drums are not 
numbered prior to staging.) To avoid problems, empty containers (not 
removed from the staging area prior to sampling) should be numbered 
and recorded on drum inventory logs as empty. Note: Drum mnn- 
bering should be strictly numerical. 

If the drums are numbered in the staging area as they are staged, the 
marking on the drums and whether or not they are empty may be 
recorded in a log book. Drum log sheets may then be partially filled 
out in advance. This will make the sampling more efficient. 

7.4.3.3 Overpacking Leakers 

Personnel in the staging area should watch for leaking drums. These 
must be overpacked promptly, and the spill should be cleaned. up 
immediately. 

7.4.4 Containers Located Inside Buildings 

Containers that are inside warehouses, basements, or other buildings 
must be moved outside before they can be opened. Adequate ventila- 
tion is critical for container-opening operations. 
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7.5 Radiological Survey 

The personnel conducting radiological surveys will have a basic knowledge 
of the radiological survey meter used and of radiation types. 

7.5.1 Types of Radiation 

There are three types of radiation which might be encountered in the field: 

1. Alpha (o), which is stopped by clothing or a sheet of paper. 
While alpha radiation is the least penetrating type, it can be 
very dangerous if alpha-emitting radionuclides are ingest.ed, 
inhaled, or enter the body through a puncture wound. 

2. Beta (p), which is stopped by the steel wall of a drum. 

3. Gamma (7) or X-ray, which is only stopped by lead shielding, 
thick concrete, or steel. 

7.5.2 Types of Radiation Probes 

The type of radiation detected depends on the probe being used. 
Three types of probes and their detection capabilities are: 

1. The metal-bodied probe with side window, and a sliding cover 
for that window, detects beta and gamma radiation. When the 
window is closed, beta radiation is shut out, and only gamma 
radiation is detected. 

2. The probe with the end window detects alpha, beta, and gamma 
radiation. 

3. The “pancake” probe detects alpha, beta and gamma rad:iation. 

7.5.3 Survey Meters 

The survey meters OHM uses measure radiation in units of millirems 
per hour (mrhr). The dose that one is exposed to is calculated by 
multiplying the hours of exposure by the average measured level of 
exposure, by the use of a personal dosimeter, or by a film badge. 
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7.5.4 Background Level for Gamma Radiation 

The background level for gamma radiation is between 0.008 and 0.02 
m&r. Occasionally, the needle will briefly jump above this level, but 
it should not stay there. 

7.5.5 Radiation Areas Defined 

The Nuclear Regulatory Commission defines a radiation area to be 
one in which the radiation levels are at 5 mr/hr or greater or an area 
where one can accumulate 100 millirems of exposure in 5 days of 
normal work in the area. A high-radiation area has radiation at levels 
greater than 100 mr/hr. 

When abnormally high readings are obtained, ranging from 0.2 t.o 2.0 
m&r, one must first ascertain that this is not caused by a malfunction 
in the unit. If the readings are not caused by a malfunction one 
should follow the guidelines in table 7.5-l below. 

Table 7.5- 1 
Dosimeter Readings 

Reading Action 

<or= 2mremhr Radiation above background levels (0.01-0.02 mrem/hr) signifies 
the possible presence of radiation sources. Continue investiga- 
tion with caution. 

> 2mrendhr Potential radiation hazard. Contact Site Health and Safety 
Officer and Site Supervisor immediately. 
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7.6 Drum Opening 

7.6.1 Opening Area 

The drum opening area should be physically separated from the drum 
removal and drum staging operations. There should be adequate 
distance between the drum opening and the removal and staging 
operations to prevent a chain reaction or fire during the drum opening 
procedure. 

7.6.2 Caterpillar 215 Grappler 

Drum opening is normally accomplished with a Caterpillar 215 
grappler using a brass-tipped punch. A remote drum punching unit 
may also be used on smaller drum projects. At all times the staging 
area should be clear of personnel on the ground during punching 
operations. Extreme caution should always be taken when drum 
punching/opening is being performed. AT NO TIME SHOULD 
DRUMS BE PUNCHED MANUALLY BY HAND USING H&ND 
HELD TOOLS! Drums that have been placed inside overpack drums 
upside down will need to be punched to obtain sample(s) of both 
liquids in them and any settled solids. 

7.6.3 Opening by hand 

OHM procedures prohibit the opening of drums containing unknown 
materials by hand. The drums will be opened by using a remote air 
operated punch or by the method described above. 

For drums where there is clear information on the container itself or 
where other information exists, such as drum inventory records with 
drum numbers and drums that are numbered, opening the containers 
by hand can be done. This must be done carefully and should be 
preceded by careful screening for drums containing shock-sensitive 
materials and for drums that are obviously bulged (i.e., pressurized). 
Before opening drums by hand, the onsite H&S Officer and the 
Project Chemist need to be consulted. 

,*. .,.. 
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7.6.4 Opening Other Types of Containers 

The following guidelines are offered for other types of containers: 

1. Ring-closed, onen-top drums - Loosen the ring and then remove it 
remotely by means of a rope. If it is necessary to cut the ring, do so 
near the bolt or clamp/lever so that there will be a place to attach the 
rope. 

2. Glass carbovs or iugs with lanped/ground-glass stonuer or mastic 
9 - Slowly release any retaining wire and vent any pressure. 
Remove the stopper or cap by hand only. 

3. Fiberpacks or corrugated cardboard containers - Release the locking 
ring and remove the ring and lid by hand. 

4. Plastic or nolyethvlene carbovs and elastic-lined drums (whele 
necessarv) - Use a non-sparking aluminum, brass, Ampco metal or 
copper/beryllium alloy bung wrench of the proper size. Do not use a 
bung wrench on any distended drums of this type; remote methods 
will be applied. 

5. Plastic Kraft naner, burlap, or cloth baas - Use a trowel or sampling 
trier. The bags should be resealed or placed in an overpack. 

7.7 Second Radiological Survey 

After the drums are open, another radiological survey should be conducted. 
This is necessary because the drum tops block out all forms of radiation 
except gamma radiation. 
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7.8 Problem Containers 

Special handling techniques are required for containers which may expose 
personnel to particularly hazardous conditions. These techniques are de- 
scribed in general below (information derived from Reference 4.1), although 
site-specific conditions may require the development of specialized methods. 
The following are considered to problem containers: 

Drums Containing Biohazards 
Leaking or Deteriorated Drums 
Bulging Drums 
Drums Containing Explosive or Shock Sensitive Waste 
Drums Containing Radioactive Waste 
Packaged Laboratory Wastes (Laboratory Packs) 
Air Reactive Wastes (in drums) 
Gas Cylinders (in drums) 

7.8.1 Drums Containing Biohazards 

A biohazard is defined by the Biohazards Committee of the American 
Industrial Hygiene Association (AIHA), is “an agent that is biollogical 
in nature, capable of self-reproduction, and has the capacity to produce 
deleterious effects upon other biological organisms, particularly hu- 
mans.” Biological agents or substances which could be biohazardous 
substances, are but not limited to the following: 

Infectious or parasitic agents 
Non-infectious microorganisms (such as some fungi, 
yeasts and algae) 
Plants and plant products 
Animals and animal products which can cause occupa- 
tional disease 
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Recognition is the key to avoiding disease contaminated biological 
waste. Be aware that this may take the form of cultured animal cells, 
infected clinical specimens (tissues, fluids, etc.), or tissues from 
experimental animals (including animal dander). Open drums should 
be examined for evidence of biological material such as: 

Gauze 
Hypodermic syringes 
Petri dishes 
Cultures 
Blood 
Animal tissues 
Waste from orthopedic casts (may be gray, crumbly 
solids resembling a type of insulation). 

Biological waste that has been prepared for incineration or for ;autocl- 
aving may be packaged in red elastic bags or may be contained in 
plastic bags that are marked with the universal biohazard symbol (one 
ring with three interlocking “C”-shaped rings on top). Biohazards 
such as research bacterial cultures may be sent through the mail if 
they are packaged in a mailing tube. It is conceivable that either type 
of packaging could be found on a hazardous waste project. 

If a biohazard or possible biohazard is identified, seal the drum and 
immediately notify the Site Safety Officer and the Site Supervisor. 

7.8.2 Leaking or Deteriorated Drums 

1. The contents of drums that exhibit leakage or apparent deterioration 
such that movement will cause rupture (determined by the HSO) must 
immediately be transferred to a repack drum. Equipment, inclu.ding 
transfer pumps used in the repack operation must be of explosion- 
proof construction. 

2. Leaking drums containing sludges or semi-solids, drums that are 
structurally sound but which are open and contain liquid or solid 
waste, and drums which are deteriorated but can be moved without 
rupture must be placed in overpack containers. Make certain that 
representative samples are obtained from overpacked drums. 
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7.8.3 Bulging Drums 

1. Drums which potentially may be under internal pressure, as evi- 
denced by bulging, must be sampled in place. Extreme care shall be 
exercised when working with and adjacent to potentially pressurized 
dlllllls. 

2. Should movement of a pressurized drum be unavoidable, handle 
only by a grappler unit constructed for explosive containment. The 
bulging drum should be moved only as far as necessary to allow 
seating on firm ground or it should be carefully over-packed. 

3. Openings into pressurized drums shall be plugged and the bung 
holes fitted with pressure venting caps set at 5 psi release. 

7.8.4 Drums Containing Explosive or Shock Sensitive Waste 

1. If drums containing wastes that have been identified by sampling, 
or are suspected by visual examination to be explosive in nature: are 
found, the Project Manager and the HSO must be notified immedi- 
ately, before the drums are handled in any way. 

2. If the Project Manager and the HSO approve handling of these 
drums, they shall be handled with extreme caution. Initial handling 
shall be by a grappler unit constructed for explosive containmen.t. 
Drums shall be palletized prior to transport to a high hazard interim 
storage and disposal area. 

3. If at any time during remedial activities, an explosive, pursuant to 
provisions of Title 18, U.S. Code, Chapter 40 (Importation, Manu- 
facturer, Distribution, and Storage of Explosive Materials, 1975 
Explosives List) is identified, it should be secured and the appropriate 
state and federal agencies notified. 

4. Identification of an explosive substance during the course of a 
remedial action is usually based on the experience of the on-site: 
personnel. Potentially explosive material usually may be identified by 
their physical characteristics such as texture, color density, etc. (as well 
as the way they are packaged. Most explosives are solids. In some 
cases they are packaged in water-tight containers to exclude water 
while in other cases they are packaged wet to preclude explosion. 
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5. Prior to handling or transporting drums containing explosive wastes, 
personnel working in the area shah be removed to a safe distance (as 
determined by the HSO). Continuous contact with the communication 
base shall be maintained until handling or transporting operations are 
complete. An audible siren signal system, shall be used to signify the 
commencement and completion of explosive waste handling or trans- 
porting activities. 

7.8.5 Drums Containing Radioactive Waste 

7.8.5.1 Handling and Transporting Radioactive Waste Drums 

Drums containing radioactive wastes shall not be handled until radia- 
tion levels have been determined by an initial field survey which is 
recorded in a field notebook. The survey shall include backgro,und 
levels, direct gamma readings and laboratory analysis of drum surface 
wipe samples. 

Depending on the level of radiation encountered, handling and trans- 
port may require special shielding devices to protect personnel. 
Following handling and transport, equipment used shall be surveyed 
by the HSO and decontaminated to background levels prior to recom- 
mencing work. Surveys shall also be made of the ground surface in 
the vicinity of original drum storage to identify potential soil contami- 
nation by spilled or leaked radioactive waste. Prior to recommencing 
work in the area, radioactive soil areas shall be isolated to prevent 
tracking of radioactive contaminants about the site, and workers who 
entered the area should have their gloves and boots surveyed fo,r 
radiation. 

7.8.5.2 Opening Drums Containing Radioactive Waste 

After the containers are opened, another radiological survey will be 
conducted. This is necessary because the drum tops block out all 
forms of radiation except gamma radiation. 
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7.8.6 Packaged Laboratory Wastes (Laboratory Packs) 

If drums known or suspected of containing discarded laboratory 
chemicals, reagents or other potentially dangerous materials in small 
volume, or individual containers are found, the Project Manager is to 
be notified immediately, before the drums or containers are moved or 
opened. 

Lab pack drums are easily identified by the presence of vermiculite or 
other packaging material. If a drum contains such material, there is a 
good possibility that the drum is a lab pack drum. Further investiga- 
tion may reveal that the drum also contains smaller containers inside 
such as: 

Sample jars 
Metal shipping containers 
Specially sealed packages 
Sealed 5 gallon buckets 

If the Project Manager and the HSO approve the handling of these 
containers, they shall be handled with extreme caution. Until other- 
wise categorized, they shall be considered to be explosive or shock-s- 
ensitive wastes. Initial handling shall be by a grappler unit con- 

structed for explosive containment. Drums shall be palletized and 
overpacked, if required, prior to transport to the Laboratory Pack 
staging area for sorting, identification, repacking and/or stabilization. 

Prior to handling or transporting Laboratory Packs from the existing 
drum area, personnel working in the immediate area shall be removed 
to a safe distance. Continuous contact with the communication base 
shall be maintained until handling or transporting operations are 
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complete. An audible siren signal system, similar to that employed in 
conventional blasting operations will be used to signify the com- 
mencement and cessation of Laboratory Pack handling or transp~orting 
activities. 

7.8.7 Air Reactive Wastes 

1. If the presence of air reactive substance is verified or even suspect- 
ed, the material should be immediately segregated and transported to a 
separate high hazard interim storage and disposal area. 

2. Air reactive wastes may be discovered during opening or sampling 
operations. Air reactive substances are routinely packaged in special 
containers or packages that keep the material from making contact 
with the air. They may be stored under water or some other liq.uid to 
minimize air contact. They may also be found in sealed ampoules, 
corrugated drums, stainless steel canisters, sealed aluminum con.tainers 
or specially lined drums. 

7.8.8 Gas cylinders 

1. Gas cylinders, when encountered, should be stored and disposed of 
on a special case by case basis depending on the integrity of the 
cylinders and type of substance they may contain. 

7.9 Sampling 

7.9.1 Required Equipment 

1 12-column book 
2 OHM record books 
1 utility knife 
1 brass bung wrench 
1 brass screwdriver 
1 stainless-steel trowel 
2 pair Wizard cut-proof glove liners 
2 l/2 inch drive ratchet wrenches with 15/16 inch sockets 
2 polyethylene squirt bottles 
Level B protective equipment 
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1 radiation detector with thin window “pancake probe” 
1 H2S monitox with gas generator 

- 1 HCN monitox with gas generator 

7.9.2 Expendables per Hundred Drums 

120 drum log sheets 
120 8 oz. jars with Teflon liners 
200 tongue depressors 
120 1 l-mm dip tubes 
400 pair sample gloves 
5 mean streaks 
4 rolls paper towels 
2 trash bags 
12 chain-of-custody forms 
1 Liter of Isopropanol (Pesticide Grade) 
1 Liter of Hexane (Pesticide Grade) 

7.9.3 Sampling Procedures 

(See sections 7.9.3.1 - 7.9.3.2 for additional information on sampling solids, 
semisolids and liquids) 

All drums and mechanical equipment should be grounded prior to the ‘corn- 
mencement of sampling. If the bung or container lid can be removed, sample 
contained liquids using a glass thief, which shall then be broken and d:iscard- 
ed within the barrel. A barrel that has a badly rusted bung, or that cannot be 
sampled as above such as a drum placed into an overpack upside down, shall 
be safely entered with a hydraulic penetrating device operated remotely (see 
Section 7.6). All openings shall be plugged except during sampling opera- 
tion. 

The steps to be followed in sampling are as follows: 

1. Record any markings, special drum conditions, and type of opening on the 
Drum Inventory Log (see section 7.9.4.1). Locate the general area on a 
sketch of the site. 

2. Stencil an identifying number on the drums and record in logbook. 
Consult the sampling plan for identifications. 

_..-. ~ 
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3. Make certain that the drum/container is set on a furn base, preferably in a 
fully upright position. 

4. Open the drum / container as described in Section 7.6. 

5. Insert glass tubing almost to the bottom of the drum or until a solid layer 
is encountered. About one foot of tubing should extend above the drum. 

6. Allow the waste in the drum to reach its natural level in the tube. Cap the 
top of the sampling tube with a tapered stopper, ensuring liquid does not 
come into contact with stopper. 

7. Carefully remove the capped tube from the drum and insert the uncapped 
end in the sample container. Release the stopper and allow the glass .thief to 
drain completely into the sample container. 

8. Deliver 100 to 250 ml of the sample to a clean, wide-mouth, 500-ml (I-pt) 
glass sample jar. If the sample is not free flowing and is taken through a 
bung opening, repeated sampling may be necessary. 

9. Place the used sampling tube, along with paper towels or waste rags used 
to wipe up any spills, into an empty metal barrel for subsequent disposal. If 
glass tubing has been used, it may be broken and left inside the drum being 
sampled. 

10. Close the sample container cover tightly and place the prelabeled and 
tagged sample container in a carrier. 

11. Replace the bung or lids or place a plastic cover over the drum/container. 

12. Measure the sample for radioactivity and record results in a field note- 
book. 

13. Fill out Chain-of-Custody Record and carefully pack samples. The 
finished package will be padlocked or custody-sealed for shipment to the 
laboratory. The preferred procedure includes the use of a custody seal across 
filament tape that is wrapped around the package at least twice. The custody 
seal (paper, plastic, or metal) is folded over and stuck to itself so that the 
only access to the samples is by cutting the filament tape or breaking the seal 
to unwrap the tape. The seal is signed before the package is shipped. 
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14. Complete the appropriate shipping forms. Drum samples are always 
considered to be high-hazard samples. 

7.9.3.1 Sampling Solids and Semisolids 

Solids in drums are sampled by scooping the material up with the jar 
or with a tongue depressor. Often the material must fast be broken up 
with a brass hammer or brass hammer and chisel, or a piece must be 
cut off with a razor knife. It is sometimes necessary to sample the 
material with the use of a trier. This sampling device is often :not 
used however, due to the substantial increase in time necessary to 
obtain the samples and because of the time required to decontaminate 
the trier. Tongue depressors must be disposed after each use. Nonex- 
pendable sampling tools must be decontaminated between drums. 

7.9.3.2 Sampling Solids Underneath Liquids 

Sludges or solids underneath a liquid may be sampled by forcing the 
pipette into it. If the sludge does not run out into the jar, shaking the 
pipette or tapping it against the side of the bottle may loosen the 
sample. If this fails, one may break the pipette and put the pieces 
which have the solid in them in the bottle. 

When pipettes are used for sampling, samplers should wear Wizzard 
glove liners (stainless steel mesh glove liners designed to prevent cuts 
which could be caused by sharp objects such as broken glass tubing). 

7.9.4 Post Sampling Procedures 

After the sample has been taken, the outside of the bottle will be 
wiped off and labeled with the drum number. The drum number will 
also be written on the lid of the bottle. All sampling data and obser- 
vations will be recorded on the drum inspection log. 

After a group of drums have been sampled, the samples will be 
collected. The sampling trash, sample gloves, paper towels, etc., will 
be collected and bagged for disposal. The sampling pipettes will be 
collected and packaged for disposal. 
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7.9.4.1 Drum Inventory Log 

The field data gathered during the drum sampling activities will be 
recorded on a Drum Inventory Log sheet (See Figure 7.9-l). The 
following is a list of the information needed for the form. 

0 Drum Number--Numbers only; at least 3 digits in length (001). 

0 Proiect Number--Assigned by OHM to each project. 

0 Page of --If the drum log is accompanied by Material Safety 
Data Sheets (MSDS) or other information, then the total num- 
ber of pages is required. Mostly, will be page 1 of 1. 

0 Project Location--Name assigned by OHM (generally the client 
company’s name and/or street address of the facility/site). 

0 Proiect Contact--The OHM employee responsible for over- 
seeing the sampling operation. This person should be the 
individual to whom questions are to be directed or verbal 
results given for review (i.e., project chemist, or site supervi- 
sor) . 

0 Phone--Site phone or number of the supporting OHM office. 

0 Logger--Name of individual responsible for filling in the sam- 
pling portion of the Drum Inventory Log. 

0 Samuler--Name of individual(s) responsible for obtaining the 
sample. 

0 Weather--Weather conditions during sampling (e.g., tempera- 
ture and/or precipitation). 

0 m--Date when sample is collected. , 

0 Time--Time when sample is collected. 

0 Drum Tvne--Place an “x” in the box or boxes which best de- 
scribe the drum type and materials of construction. 
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Lid Tvne--An “x” should appear in the box that describes the 
type of closure on the container. 

Drum Condition--Place an “xl’ in the box indicating the mteg-ri- 
ty of the drum. “Meets DOT specifications” means the drum 
can be shipped according to Department of Transportation 
(DOT) regulations. 

Drum Size--Place an “x” in the box indicating the volume of 
drum when full. If the drum is overpacked, the inner drum 
volume should be indicated, not the size of the overpack., 

Drum Contents--Place an “x” in the box indicating the volume 
of waste contained in the drum. 

Overnacked--An “x” should appear in the “yes” box if the 
container was overpacked, along with an ‘lx” in the box -which 
states the type of overpack utilized. 

Lavers--This designates the layer as top, middle, or bottolm for 
a multi-layered sample. If only one layer exists, complete only 
the line associated with the top layer, “T.” 

Phvsical State--Place an “x” in the box indicating the actual 
physical state of each layer. 

Color--The standard color description for each layer of the 
sarnple should be written in. The onlv acceptable color de- 
scriutions are as follows. 

blue W-0 white (wht) black (blk) 
red (red) cream (crm) orange (ori:) 
pink @I-W yellow (ylw) gray WY) 
colorless (~1s) amber (amb) purple (Prpl) 
green bum) brown (bm) green-blue (gbl) 
tan (W 

Claritv--An “x” should appear in the box indicating the clarity 
of each layer of the sample. 
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Layer Thickness--Record the thickness of each layer in inches, 
an estimate of how deep the layer is. 

p&-Record pH measurement in standard units (SU); 0 to 14. 
PI&-Record the results for vapor analysis by photoionization 
detector (PID). The PID scale reads in ppm (0 to 2,000). 

Dosimeter--The results of the field radiation survey is recorded 
in this space. The dosimeter’s scale units are in millirems per 
hour (mr/hr or mrern/hr). 

Other--This space is for additional analysis which may take 
place. The information should include the equipment used, the 
parameter being measured, and its concentration. Example: 
Drager tube - HCN - 5 ppm 

DOT Haz--Hazard category from placards or stencils on drum, 
Example: Corrosive Liquid 

UN/NA-Space for any UN or NA numbers which are stlenciled 
or written on the drum. These numbers are always prefixed by 
either UN or NA. 

MPG Name--Name, address, and telephone number of the 
company producing or distributing the chemical/product. If the 
space provided is inadequate, indicate that the information 
continues on the back of the log, and do so. 

Chemical Name--Any chemical compound, key ingredient, 
trade name, and/or chemical name of the contents on the label 
or stenciled on the drum. Indicate whether the information was 
printed on a label or stenciled or handwritten on the drum. If 
the space provided is inadequate, indicate that the information 
continues on the back of the log, and do so. 

Additional Information--This space is for additional information 
or comments for which no specific space is designated. It can 
include unusual comments or problems such as the conte:nts are 
too hard to sample, drum color, or that colored crystals have 
formed on the drum. If the space provided is inadequate, 
indicate that the information continues on the back of the log. 
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Figure 7.9-l Drum Inventory Log Sheet 
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7.9.5 Sample Preservation and Packing Procedures for Drummed Waste 
Samples 

1. No preservatives shall be used. 

2. Place sample in a zip lock plastic bag. 

3. Place each bagged container in a 1 -gallon covered can containing 
absorbent packing material. Place lid on can. 

4. Mark the sample identification number on the outside of the can. 

5. Arrange for the appropriate transportation mode consistent with the 
type of hazardous waste involved. Depending on mode of transporta- 
tion and type of material being transported, additional packaging 
requirements may apply. 

7.9.6 Decontamination Procedures 

All sampling equipment used in obtaining samples from containers 
will be either dedicated (disposable) or pre-cleaned or decontaminated 
by the following procedures: 

0 Thoroughly scrub with a brush using a detergent (Alconox) and 
hot water solution to remove large particles. 

0 Thoroughly rinse the detergent solution off the equipment with 
tap water. 

0 Rinse the equipment with deionized water. 

0 Solvent clean the equipment with pesticide grade isopropanol. 

0 Solvent clean the equipment with pesticide grade Hexane. 

0 Air dry the equipment before use. 
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7.9.7 Sampling for Enforcement 

When considering sampling for enforcement, priority will be given in 
the following order: 

1. Those marked with known hazardous materials (trade name, 
chemical name, empirical formula) or hazardous labeling. 

2. Those isolated by themselves or material contained in an exotic 
metal container (e.g., aluminum, nickel, monel alloy or stain- 
less steel). 

3. Unmarked drum piles or stacks. These should be sampled ran- 
domly among the various distinguishable drum lots. 

7.9.8 Sampling for Site Characterization 

When sampling for site characterization purposes, a concerted effort 
should be made to distinguish drum lots and to get a good drum count 
among the lots. Sampling should occur in the following order: 

1. A drum that appears to be characteristic and in the center of all 
the major drum lots 

2. Drums in as many of the smaller lots as practical. 

Also, if practical, duplicate samples should be taken on major drum 
lots at either end of a lot to see if the wastes appear to be charac- 
teristic all the way through. 

7.9.9 Sampling at Abandoned Waste Sites 

On most abandoned waste sites, there is usually, though not always, 
some organization or pattern to the way the material was placed on the 
site. The pattern is occasionally as detailed as finding the flammable 
solvents in one area, acids in another, cyanide in another, recoverable 
metals in a fourth, and so on. Some disposal facilities stencil control 
numbers on drums to indicate specific lots. Often, if the site was 
poorly run, the only indication that a group of drums is related will be 
their color, size, or type. 

--.1 
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7.9.10 General Information 

Typically, waste is shipped to sites in 55-gallon drums on trucks. 
About 60 to 80 drums are delivered from a given load, depending on 
the weight of the load. During the initial site inspection, one should 
look for distinguishing features in an attempt to define the different 
lots of drums on the site. Often the trade name, chemical name, or 
empirical formula will be written on the drum. Another distinguishing 
feature would be drums of exotic metal such as aluminum, nick.el, 
Monel, stainless steel, etc. A manufacturing facility will use a speci- 
fied DOT coded drum, a strange drum size, or a drum with an unusual 
configuration or adaptation for a particular process line (center of 
drum head fill bung, double-sided fill/vent bungs, etc.). 

At almost every site that has been receiving waste, there is an isolated 
group of containers. Approach these with care and try to determine 
why they were segregated. 

In any lot of drums there is sometimes encountered an unusual or 
out-of-place container. This oddball container will not fit the pattern, 
color, size, etc., of those around it (e.g., it may be the only distended 
drum among undistended drums or a lined drum among unlined 
drums). 

On a site where many different types of containers are present, they 
should be sampled in the following order, based on what they can be 
expected to contain and in increasing order of hazard. 

1. Paper, plastic, cloth, and burlap bags. 

2. Glass carboys and jugs (except chemical reagent or 
laboratory-packed bottles). 

3. Fiberboard drums. 

4. Plastic and polyethylene carboys and containers. 

5. Plastic-lined steel drums. 

6. Steel drums. 
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7. Exotic metal drums. 

8. Odd containers (distended, isolated, etc.). 

7.10 Resealing and Secondary Staging 

All containers opened for sampling need to be resealed to prevent the escape 
of vapors and possible reactions from rainwater, air and so on. The resealing 
methods will depend on the opening methods used and include the following: 

1. Replacing the bung, screw cap, etc. 

2. Replacing the lid and retaining ring. 

3. Placing the drum in an overpack (larger drum) when it cannot be 
resealed by any other method. 

4. If a hole is drilled, use of a special rubber or plastic plug. A drum 
bonnet should be used to ensure that rainwater does not seep around 
the plug. 

It is important to note that these resealing methods are for the purpose of 
preventing leakage from the container while it is in storage on the site. If the 
container is to be moved off the site, DOT regulations regarding transporta- 
tion and sealing of drums will apply. 

Once the drum is sampled and resealed, it should be left where it cannot react 
with other containers on the site. For a small number of drums, the storage 
areas may be the staging and opening area. In any event, the sampled drums 
should be placed in an area away from other groups of containers on the site. 
The reason is that slowly progressing chemical reactions can start when a 
container is opened and the contents exposed to air or the disturbance (caused 
by handling the drum. Such a reaction could take hours or even days ‘to 
occur. Another reason for the segregation and identification of drums for 
recovery is for use as evidence. 

.‘f -*\ 
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7.11 Sample Control 

The Technical Services Representative on site is responsible for the identifi- 
cation, preservation, packaging, handling, shipping, and storage of samples 
obtained from the site. All samples must be readily identifiable and retain 
the in-situ characteristics to be determined through testing. All samples 
collected from containers to be analyzed for compatibilities will be validated 
through the preparation of a drum log. At the conclusion of the daily sam- 
pling operations for containerized waste, it is the responsibility of the Techni- 
cal Services Representative to review each sample with its respective drum 
log to assure the documentation is complete and accurate. His signature 
verifying the sample has been checked must appear in the “Field Revie:wer” 
space prior to sending samples to the laboratory. In addition, these samples 
will be validated through the following steps: 

0 Sample Containers--Samples taken from containers to be the analyzed 
for compatibilities will be placed into a clean 8-ounce glass bottle and 
secured with a Teflon-lined lid. 

0 Samnle Number--Each sample will be labeled and uniquely identified 
in accordance with the numbering system used for this job. 

0 Sample Label--Each sample label will be legibly completed and 
affixed to the sample container. The label will include the name: of 
the sampler, date and time of collection, place of collection, unique 
sample ID number, analysis required, preservatives added, and type of 
sample (grab or composite). 

0 Field Log--All sample collection data and field observations for each 
sample will be recorded on a drum inventory log (see section 7.9.4.1). 

0 Chain-of-Custody Procedures--All samples taken on the site will be 
verified through chain-of-custody procedures. The procedures fol- 
lowed will be in accordance with USACE Sampling Handling Proto- 
cols and USEPA procedures. 

0 Sample Preservation--Samples taken from containers to be analyzed 
for compatibility will not be preserved. 

QP-608 REv.2.1 Q Copyright 1993 - OHM Remediation Services Corp. 13 OCT 93 



0 Sample Shipment--Samples taken from containers to be analyzed for 
compatibilities will be packaged in their original shipping container or 
the sample bottles and transported to the laboratory. 

7.12 Waste Blending 

A waste blending test is used to determine if the drums included in a. 
wastestream are truly compatible. Whether the wastes are to be blended on 
site or to be sent in drums to a disposal facility, a waste blending test must 
be performed for waste profile purposes. Section 8.0 of the OHM Compati- 
bility Manual outlines waste blending procedures used by OHM. Waste 
blending is most often performed by the on-site Chemist. However, situa- 
tions arise when the Sample Technologist is asked to determine which 
compatibility groups can be blended. Refer to section 8.0, Waste Blending, 
in the Compatibility Manual prior to test blending any materials, A waste 
Blending Test chart is found in the Compatibility Manual. 

When using the Waste Blending Test Chart, the first step is to locate the 
compatibility groups (which are to be test blended) on the chart. The next 
step is to move to the group which appears first on the chart and follow the 
row number down until the other compatibility group is reached. For 

example the supervisor of project (x) is planning to mix acid liquids with the 
water reactives on site. The supervisor wants to know if this will be a safe 
combination. The first step is to locate acids and water reactives on the 
chart. Once the two groups have been located, the next step is to determine 
which group is listed first on the chart. The acids groups is listed first. The 
next step is to follow column one down to the water reactive group. The 
chart lists the combination to be (I,V,E). The final step is to determine what 
the letter combination means (this can be found on the upper right portion of 
the chart). The I is for Incompatible, the V is for Violent Reaction, and the 
E is for Explosive Mixture. Therefore, it would not be a good idea to blend 
these compatibility categories. 
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7.12.1 Disposal of Blended Waste 

Samples of the blended waste to be sent off-site for laboratory analy- 
sis for disposal parameters will be shipped by the following proce- 
dures: 

The lids of the sample jars will be sealed with tape. 

The sample container will be placed inside two 4-mil plastic, 
protective bags. 

The sealed sample will be place in a metal paint can. 

The samples will be placed into a cooler and packed with blue 
ice to maintain their temperature at 4 degrees Celsius. 

Bubble pack or other insulating packing material will be Iplaced 
into empty spaces in the cooler. 

The cooler will be sealed, addressed, identified, and placarded 
according to the nature of the hazards associated with the 
materials being shipped. 

37 

QP-608 REv.2.1 0 Copyright 1993 - OHM Remediation Services Corp. 13 OCT 93 



8 EQUIPMENT 

8.1 
8.2 
8.3 
8.4 
8.5 
8.6 
8.7 
8.8 
8.9 

8.10 
8.11 
8.12 

Spill control kit 
Drum over-packs 
Drum grappler 
Drum opening equipment suitable for the respective drum types 
LEL/O, meter 
HNU portable organic vapor analyzer 
Fire extinguisher, Class A, B and C, 12 lb. capacity 
Ionizing radiation detectors (Rad meters) with thin window “pancake probe” 
Personal protective equipment.This may include: Robar or Tingley boots, 
Tyvek and/or Saran protective suit with hood, acid jacket and pants, vinyl 
booties, vinyl sample gloves, nitrile outer gloves, hard hat with splash shield 
and SCBA or airline units. 
Plexiglass shielding 
Rolls of plastic sheeting (Visqueen) 
Sampling equipment 

8.12.1 Equipment and supplies needed for drum sampling (per 100 drums) 

0 120 drum log sheets 
0 120 8oz jars with Teflon lined lids 
0 200 tongue depressers 
0 120 llmm dip tubs 
0 400 pair sample gloves 
0 5 mean streaks 
0 4 rolls of paper towels 
0 2 trash bags 
0 12 chain-of-custody forms 
0 1 Liter of isopropyl alcohol (Pesticide Grade) 
0 1 Liter of hexane (Pesticide Grade) 

8.12.2 Equipment and supplies generally needed per drum job 

0 1 12-column book 
0 2 OHM record books 
0 1 utility knife 
0 1 brass bung wrench 
0 1 brass screwdriver 

-.s. ,_ 
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0 1 stainless steel trowel 
0 2 pair wizard cut-proof glove liners 
0 2 l/2-inch drive ratchets with 15/164nch sockets 
0 2 polyethylene squirt bottles 
0 1 H2S monitox with gas generator 
0 1 HCN monitox with gas generator 
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9 ATTACHMENTS 

NONE 
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STANDARD OPERATING PROCEDURE 

Title: Using The Disposable EnCoreTM 
Sampler 

Document #: QP- 

Date Issued: March 13, 1998 Rev: 0 Date: March 13, 1998 

1.0 PURPOSE 

3.0 

4.0 

1.1 To provide general information and procedure for using the Disposable 
Encore Sampler to obtain soils for volatile analysis. 

1.2 These protocols are intended to meet the requirements issued in the EPA’s 
Determination of Volatiles in Soil - Directive for Change released on 
December 22, 1997. 

SCOPE 

2.1 The Disposable Encore Sampler is a volumetric sampling system 
designed to collect, store, and deliver soil samples which require no 
headspace. The cartridges come in two sizes for sample volumes of 
approximately 25 or 5 grams. The cartridge uses three o-rings to produce 
the headspace-free state. At no time shall the o-rings be removed or 
disturbed. The associated device is the EnCoreTM T-Handle Sampling Tool 
which is used with the Encore cartridges. 

2.2 The cartridges are sealed in airtight packaging and should only be used 
once. 

RELATED DOCUMENTS 

3.1 

3.2 

IT Field Sampling Manual 

United States Environmental Protection Agencies Directive For Change in 
Determination of Volatiles in Soil, December 22,1997. 

GENERAL INFORMATION 

4.1 Guidelines for assembling the Disposable Encore Sampler. 



4.1.1 Prior to taking the sample, the Sample Technician will test the 
plunger for free movement by pushing the plunger rod down until 
it rests against the tabs. 

4.1.2 The locking lever on the Encore T-Handle must be depressed as 
the cartridge is inserted. Line up the slots on the cartridge with the 
locking pins in the T-Handle. Plunger end first, insert cartridge into 
T-Handle with locking tabs aligned and twist cartridge clockwi,se 
locking the cartridge in place. 

4.1.3 The device is now ready to use. If faulty components are detectled 
during assembling process discard cartridge and assemble device 
with new cartridge. 

4.2 Guidelines for taking a sample with the Disposable Encore Sampler. 

4.2.1 Holding the device with the T-Handle up and the cartridge down, 
insert the sampling device into the soil. The coring body must be 
full. This can be checked by making sure the plunger end is see:n in 
the viewing hole. Withdraw sampling device from soil and wipe of 
excess dirt from cartridge body. 

4.2.2 The cartridge core is capped while it is still on the T-Handle. Push 
or twist cap on until the groves are seated over the ridge of the 
coring body (see Figure9-1 ). 

4.2.3 The Encore Sampler is not designed to store solvent or free 
product. Soil conditions with heavy latent solvents may require 
different sampling techniques due to the potential interaction with 
the coring body. 

4.3 Guidelines for preparing the sampler for shipment 

4.3.1 Remove the capped sampler by pushing down locking lever on ‘T- 
Handle and twisting and pulling sampler from T-Handle. The 
plunger is locked by rotating plunger rod until the wings rest 
against the tabs (see Figure9-1). Attach the label and seal the 
cartridge in the Encore sampler bag. 

4.4 Guidelines for decontaminating the sampler 

4.4.1 The Encore is a disposable sampling device. The cartridge or 
coring body itself will not need any decontamination. The T- 
Handle, if excessive soil contact occurs will be decontaminated. 



Decontaminate in accordance to IT SOP QP-602 and the project 
CSAP 

5.0 DEFINITIONS 

5.1 Representativeness - The sample should possess the same qualities or 
properties (which are relevant to the investigation) as the whole of the 
material under investigation. 

5.2 Grab Samnle- A single sample representative of a specific location at a 
given point in time. 

6.0 RESPONSIBILITIES 

6.1 Sample Technician is responsible for all sample collection, 
documentation, and decontamination. 

7.0 PROCEDURE 

7.1 Procedure for using the Disposable Encore Sampler. 
7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

7.1.6 

7.1.7 

7.1.8 

Locate the desired sample point. 

Assemble the Encore Sampler by inserting and locking the 
cartridge into the T-Handle. 

Insert the device into the sample point location. 

Look into the viewing hole to make sure the plunger o-ring is 
visible indicating the sample is full. 

Cap the cartridge insuring that the cap is properly locked over the 
plunger. 

Remove cartridge from T-Handle by depressing locking lever and 
twisting cartridge off. 

Lock the plunger rod into place by twisting rod until wings rest on 
tabs. 

Label and seal cartridge into the Encore Sample bag. 
Complete all chain-of-custody documents and record sample data 
in the field logbook in accordance with IT SOPS and the project 
SAP. 



7.1.9 Samples should be prepared for shipment as described in IT SOlPs 
or the specific project SAP. 

8.0 EQUIPMENT 

* Encore Sampler cartridge 
* Encore T-Handle Sampling Tool 
* Disposable sample gloves 



Disposable 
‘- Ejq Qyp4 Sampler 

SAMPLING PROCEDURES 

En Novative Tech~nologies, Inc. 
1241 Bellevuc Street 

Green Bay, WI 543OP 
Telephone: PPO45-3960 l ‘foil k: t-888-411-0757 

Fax: PPO-4653963 

NOTE: 

I. En Con Sampler is a SINGLE USE device. It cannot be 
cleaned and/or reused 

2. En Core Sampler is designed to store soil. Do not use 
En Core Sampler to store solvent or frele product! 

USING THE 
b Cr>reTM T-HANDLE 

3. En Corn Sampler must be used with En Cod” T- 
Handle and/or En CorP Extrusion Kool exclusively. 
(These items are sold separately.) 

En Core Sampler En Core T-Handle 

L-, 
p!unger rod 

: r- 

,,, :.-s 
tab ‘ 

slot 

1 . ridge 

Sampler Correctly Capped 
(Locking Arm Grooves Seated Over 

Coring l3ody Ridge) 

/ 

I :, -locking lever 
viewing hole for I 

25 gram sampler ?* O a ‘i Sampler Incorrectly Capped. 

CORING BODY 4 

\ 

[BorroM1 

Plunger Bottom 
(inside) 

viewing hole for 
5 gram sampler 

Locked Plunger 

Cap Appears Crooked. Locking Am Grocve; 

Not Fully Seated Over Coring Body Ridse 

BEFORE TAKING SAMPLE: 
1. Hold coring body and push plunger rod down until small o- 

ring rests against tabs. This will assure that plunger moves 
freely. 

2. Depress locking llever on En Core T-Handle. Place coring body. 
plunger end first. into open end of T-Handle. aligning the (-9) 
slots on the coring bogv with the (2) locking pins in the T- 
Handle. Twist coring body clockwise to lock pins in slots. Check 
to ensure Sampler is locked in place. Sampler is ready for use. 

TAKING SAMPLE: 
3.&m T-Handle with T-up and coring body down. This positions 

/” 

ger bottom flush with bottom of coring body (ensure that 
,nger bottom is in position). Using T-Handle. push Sampler 

into soil until coring body is completely full. When full. small o- 
ring will be centered in T-Handle viewing bole. Remove Sampler 
from soil. Wipe excess soil from coring body esterior. 

4. Cap coring body while it is still on T-handle. Push and twist cap 
over bottom until grooves on locking arms seat over ridge on 
COIing body.CM ~~~~TBESEATEDTOSEALS~~~PLER(~~~~~~~~~~). 

PREPARING SAMPLER FOR SHIPMENT: 
5. Remove the capped Sampler by depressing locking lever on T- 

Handle while twisting and pulling Sampler from T-Handle. 

6. Lock plunger by rotating extended plunger rod fully counter- 
clockwise until wings rest firmly against tabs (see plunger 
diagram). 

7. Attach completed circular label (from En ‘Core Sampler bag) to 
cap on coring body. 

&Return full En Core Sampler to zipper bag. Seal bag and put on 
ice. 



,-r-w 

Figure 9-1 Disposable EnCorem Sampler. 
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AITACHMENT 2 
STANDARDOPERATINGPROCEDURE 

Composite Shallow Soil Sampling 

._ 1-m., 

I. 

II. 

III. 

IV. 

Purpose 
To provide guidelines for the collection and handling of composite surface soil 
samples during field operations. 

Scope 
The method described for composite surface soil sampling is applicable for loosely 
packed earth and is used to collect representative samples. 

Equipment and Materials 
l Sample jars. 

. A hand auger or other device that can be used to remove the soil from the 
ground. Only stainless steel, teflon, or glass materials should be used. 

. A stainless steel spatula should be used to remove material from the sampli:ng 
device. 

l Stainless steel bowls 

l Supply of clean latex gloves 

l Unpainted wooden stakes or pin flags 

l Vermiculite 

0 Fiberglass measuring tape (at least 200 feet in length) 

Procedures and Guidelines 
A. 

B. 

Wear protective gear, as specified in the Health and Safety Plan. 

To locate samples, identify the correct location using the pin flags or stabkes. 
Proceed to collect a sample from the undisturbed soil adjacent to the marker 
following steps C and D. If markers are not present, the following 
procedures will be used. 

ShailowSdoc 



1. For samples on a grid: 

a. Use measuring tape to locate the center of each sampling area on the 
first grid line as prescribed in the sampling plan. As each point is 
located, drive a numbered stake in the ground and record its location 
on the site map and in the logbook. 

b. Proceed to sample the areas on the grid line. Areas will be sampled 
by cornpositing soil from 5 locations within the composite area, as 
described below. 

C. 

d. 

Measure to location where next grid line is to start and stake first 
sample. For subsequent samples on the line take two orthogonal 
measurements: one to the previous grid line, and one to the prev:ious 
sample on the same grid line. 

Proceed to sample the points on the grid line as described in IVC 
below. 

2. 

e. Repeat lc and Id above until all samples are collected from the area. 

For non-grid samples: 

a. Use steel measuring tape to position sampling point at location 
described in the sampling plan by taking two measurements from 
fixed landmarks (e.g., comer of house and fence post). 

b. Note measurements, landmarks, and sampling point on a sketch in 
the field notebook, and on a site location map. 

C. 

d. 

Proceed to sample as described in IVC below. 

Repeat 2a through 2c above until all samples are collected from the 
area. 

c. Do not locate samples in debris, tree roots, or standing water. If an obstacle 
prevents sampling at a measured grid point, move as close as possible, b’ut 
up to a distance of one half the grid spacing in any direction to locate an 
appropriate sample. 

D. 

1. 

To collect samples: 

If necessary, use a decontaminated stainless steel scoop/trowel to scrape 
away surficial organic material (grass, leaves, etc.) adjacent to the stake. 
Collect soil from 5 locations within the composite sample area as shown: 

ShallowSdcc 2 



Grid Square 

Composite 
center (flag 
location) 

0 0 

Grid squares are as marked on Figure 2 of the Confirmatory Sampling Plan. 
For wall samples, composites will be collected from a wall section 25 feet in 
length. Surface samples (outside the excavation areas) will be compositeid 
from a square measuring 25 feet on each site. 

2. 

3. 

Obtain soil sample by scooping soil from each of the 5 locations using the 
augering scoop/trowel, starting from the surface and digging down to a 
depth of about 6 inches. 

Take an OVM reading of the sampled soil and record the response in the 
field notebook. Also record lithologic description and any pertinent 
observations (such as discoloration) in the logbook. 

4. 

5. 

6. 

7. 

Empty the contents of the scoop/trowel into a decontaminated stainless steel 
Pan 

Repeat this procedure at each of the 5 locations until sufficient soil is 
collected to meet volume requirements. 

Mix soil thoroughly in the stainless steel pan using the sample trowel. 

Transfer sample for analysis into appropriate containers with a decon- 
taminated utensil. 

8. Mark the sample number on the stake and leave stake in place. 

V. Attachments 
None. 

VI. Key Checks and Items 
l Phthalate-free latex or surgical gloves and other personal protective equipment. 
l Decontaminate utensils before reuse (see SOP Decon, Master Project Plans :For 

Environmental Investigations at NAS Patuxent River) 

ShatlowSdoc 3 



QUALITY POLICY AND 
PROCEDURE APPROVAL 
AND RJwrSION RECORD 

OHM corporation 

Document # 
QP-609 

Title: 
Surface Soil Sampling 

APPROVAL 

Name Title 
Willis Moody Super. QNQC 

Ci. J. Herzig Mngr. Field Tech. 

Terry Sole Dir. Tech. Svcs. 

Signature 

REVISION RECORD 



OFfM Corporation 

Title: Surface Soil Sampling Document #: QP-609 

Date Issued: I7 January, 1994 Rev: 0 Date: 17 December 1993 

1.0 

2.0 

-2 

3.0 

4.0 

PURPOSE 

1.1 TO describe procedures for the collection of representative surface soil samples. 

1.2 To describe procedures which minimize the exposure of sample technicians to 
contaminants. 

SCOPE 

2.1 This procedure provides information on proper equipment and techniques for surface 
soil sampling. 

2.2 Review of the information contained herein will facilitate planning of the field 
sampling effort by describing standard sampling techniques and by listing supplies 
and equipment needs. 

RELATED DOCUMENTS 

For a more in-depth discussion of soil sampling methods, refer to Preparation of Soil 
Sampling Protocol: Techniques and Strategies, (EPA 600/4-83-020) by Dr. Benjamin J. 
Mason, prepared under contract to the USEPA, Environmental Monitoring Systems 
Laboratory-Las Vegas, NV, August 1983. This report discusses in detail the factors that 
influence the selection of a particular sampling scheme or the use of a particular 
sampling method with a strong emphasis on statistical design and data analysis. Another 
source, Soil Sampling Qualiry Assurance User’s Guide, (EPA 600/4-84-043) by Dr. 
Delbert S.Barth and Dr. Benjamin J. Mason, prepared by the Environmental Research 
Center, University of Nevada, Las Vegas under a cooperative agreement with the 
USEPA (May 1984), will also be helpful. 

GENERAL INFORMATION 

4.1 Soils are often non-homogeneous and distribution of contaminants in a soil is often 
non-uniform. To offset these during sampling the following are accomplished. 

4.1.1 Collect samples with high volume-to-surface area ratios. 

OHM SOP QP-609 1 



4. I .2 Use a systematic (grid pattern) approach to sample collection. 

4.1.3 Maintain a detailed record during sampling operations, particularly noting 
location, depth, and characteristics such as grain size, color and odor, and/or 
readings obtained on field monitoring equipment. 

4.2 Soil sampling equipment needs to meet the following general requirements. 

4.2.1 Materials of construction shall be stainless steel, plastic or teflon coated steel. 
Chrome plated or nickel plated steel should not be used. Brass sampling tools 
can be used for certain sampling operations as long as the brass (copper + zinc 
alloy) is non-contaminating and non-reactive to the sample medium. 

4.22 Materials of construction shall be compatible with and non-reactive to 
compounds of interest. 

4.2.3 Materials of construction will not leave residues in samples that will interfere 
with analyses of samples. 

4.3 Soil bioactivity and problems with volatilization of organic compounds from the soil 
require that the following be accomplished for soil samples immediately after 
collection. 

4.3.1 Tightly seal containers. 
4.3.2 Refrigerate samples to -4’ C. 
4.3.3 Remove samples from exposure to sunlight. 

5.0 DEFINITIONS 

5.1 Soil Sample - A sample of the soil taken to determine what type and quantity of 
contamination has been released into the soil. 

5.2 Environmental Samme - low concentration sample typically collected off-site and 
not requiring DOT hazardous waste labeling as a high hazard sample. 

6.0 RESPONSIBILITIES 

6.1 Field Operations Leader 

The Field Operations Leader is responsible for the overall safety of the sampling 
operation. This includes informing and obtainin, 0 help from local authorities if necessary, 
selection of sample points, and halt of operations if necessary. 
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6.2 Sampling Technician 

6.2.1 The Sampling Technicians are responsible for the following. 

6.2.2 Reading and implementing project sampling plans. 

6.2.3 Accumulating and dispatching appropriate supplies and equipment to 
accomplish the sampling objectives. 

6.2.4 Locating and marking sampling points. 

6.2.5 Decontaminating field sampling gear in a correct and appropriate manner 
consistent with site requirements. 

6.2.6 Collecting, preserving, and packaging soil samples. 

6.2.7 Maintaining sampling records, sampling logs, data sheets, and maps. 

6.2.8 Filling out Chain-of-Custody forms. 

6.2.9 Maintaining physical custody of samples until they are transferred off-site or to 
an on-site laboratory. 

7.0 PROCEDURE 

7.1 Surface Soil Sampling QNQC 

7.1.1 Quality control samples will be taken at the discretion of the client and OHM 
management. Often, provisions for quality control sampling will be included in 
the project CSAP. 

7.1.2 Types of Quality Control samples that may be taken during a surface soil 
sampling effort could include Matrix Spike/Matrix Spike Duplicates, Field 
Spikes, Duplicates, and/or Split Samples. 

7.2 Preliminary Assessment/Site Inspection 

7.2.1 The preliminary assessment of existing data should be consulted in planning a 
surface soil sampling operation. Of special importance are items that can be used 
to characterize the types of hazardous materials present at the site (e.g., generator 
records, manifests, inventories, personal interview, and monitoring data). 

7.2.2 In general, the preliminary assessment and site inspection should have been 
completed prior to sampling. Field characterization should help to establish 
ambient conditions and identify potential hot spots. This information is to be 
plotted on the site sketch. Observations from maps and aerial photographs can 
also be used in compiling the site sketch. 

7.3 Site Preparation 
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Proper site preparation involves setting up the decon area, equipment storage area, 
sample storage area (if necessary), and preparation of sampling equipment (i.e., assembly 
of equipment, decontamination of equipment). 

7.4 Location of Sampling Points 

Prior to preparations for sampling and actual sample collection, sampling points are 
to be measured, located, and marked with surveyors stakes or flags. Measurements frorn 
a minimum of three location are obtained for ease in relocating these exact sample 
locations at a further time. A site map will be generated detailing measurements from 
sample locations to fixed reference points. This will increase the efYiciency of the sample 
collection process. In addition, it will aid others in relocation of sampling points at a later 
date. 

7.5 Sampling Procedures 

The steps to be followed in surface soil sampling are as follows: 

l Determine the number and location of desired samples along with the 
location of duplicate samples. 

l Don correct sample gloves and excavate a hole, 3 to 4 inches deep, with 
the decontaminated shovel or stainless steel spoon/spatula at the first 
sample location. 

l Don clean sample gloves, and scrape the side of the hole with a tongue 
depressor or stainless steel spoon/spatula to expose a fresh surface. This 
eliminates the possibility of cross contamination from material below. 

l Discard the first tongue depressor or stainless steel spoon/spatula, and 
use a new one to dig material from the top 2 inches of soil and transfer it 
into the sample jar. If the soil is too hard for this, chip the sample out 
with a clean chisel hammer or similar tool. After a small pile of loosened 
soil has accumulated, use a tongue depressor, spoon/spatula or trowel; 
and put the material into the open sample jar. 

l After obtaining an adequate sample volume, seal the jar and label the 
sample container. Apply a custody seal if one is required. Then record 
the pertinent information in the field logbook. 

l Place used expendables in a trash bag. Decontaminate any non- 
disposable tools as described below. 

l Repeat steps 2 through 6 until all samples have been taken. 

OHM SOP QP-609 - 4 



7.6 Sampling Equipment Decontamination 

7.6.1 When dedicated equipment is not used for sampling, the sampling plan should 
include procedures for disassembly and cleaning of equipment befog each use. 

7.6.2 inorganic Constituents 

If the constituents of interest are inorganic, the following steps will be followed: 

l Wash with Alconox and tapwater 
l Rinse with tapwater 
l Rinse with dilute (0. 1N) hydrochloric acid or nitric acid. 
l Rinse with tapwater 
l Rinse with distilled water or deionized water 

NOTE: Dilute hydrochloric acid is generally preferred to nitric acid 
when cleaning stainless steel because nitric acid may oxidize stainless steel. 

7.6.3 Organic Constituents 

If the constituents of interest are organic, the following steps will be followed: 

l Wash equipment with Alconox and tapwater 
l Rinse with tapwater 
l Rinse with distilled water 
l Rinse with pesticide free grade isopropanol 

8.0 EQUIPMENT 

The materials required to perform soil sampling may include the following. 

Chisel head hammer, 24 oz. (Forestry Suppliers P/N 33349) 
Scoop, plastic (VWR PiN 56920-025 or 56920-036) 
Trowel, pointing, steel (Forestry Suppliers P/N 53717) 
Spoon/spatula, stainless steel (VWR P/N 57952-107) 
Tongue depressors, wood (VWR PM 62505-006) 
Clean shovel, steel (Local Purchase) 
Sample Containers, Precleaned Glass or Plastic of appropriate size. 
Sample labels (OHM Supplied) 
Custody seals (If required for project) 
Sample gloves, latex or nitrile (PVC may not be acceptable) 
Trash bags, 30 gallon, heavy duty (Local Purchase) 
Nitric Acid, trace metal grade (VWR P/N JT9598-O)** 
Hydrochloric Acid, trace metal grade (VWR P/N JT9530-O)** 
DI Water (Local Purchase) 
Isopropyl Alcohol (2-Propanol)(VWR P/N JT9334-3) 
Alconox Detergent (VWR PM 2 1835-032) 
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Scrub brushes and source of tap water (Local Purchase) 
Wash buckets or tubs/pans, -5-gal. size (Local Purchase) 
Field logbooks (Sample Logbook and Field Sampler’s Notebook) 
200 ft. tape, L&in 1708D (Forestry Suppliers P/N 39961) 
Surveyor stakes (Forestry Suppliers P/N 395 14) 
Marking pens, such as Sharpies and Mean Streaks 
Chain-of-custody Forms 
Compass, Silva (Type 3,7,20) (Forestry Suppliers or Local Purchase) 
Other OHM or site specific forms as required per FSQAP 
Calculator, pocket size (Local or Individual Purchase) 
Mechanical pencil and graph paper (Local or Lndividual Purchase) 
Specific requirements of the site sampling and analytical plan may add to or 
delete from the above list. 

9.0 ATTACHMENTS 

None 
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OEIM Carporatioii 

STLI.NDARD OPERATING PROCEDURE 

Title: Surface Soil Sampling Document #: QP-609 

Date Issued: Rev: 02 Date: 12 OCT 93 

1.0 PURPOSE 

1.1 To describe procedures for the collection of representative surface soil 
samples. 

1.2 To describe procedures which minimize the exposure of sample technicians to 
contaminants. 

2.0 SCOPE 

2.1 This procedure provides information on proper equipment and techniques for 
surface soil sampling. 

2.2 Review of the information contained herein will facilitate planning of the 
field sampling effort by describing standard sampling techniques and by 
listing supplies and equipment needs. 
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3.0 RELATED DOCUMENTS 

For a more m-depth discussion of soil sampling methods, refer to Preuaration of Soil 
Samnling Protocol: Technioues and Strategies, (EPA 600/4-83-020) by Dr. Benjamin J. 
Mason, prepared under contract to the USEPA, Environmental Monitoring Systems 
Laboratory--Las Vegas, August 1983. This report discusses in detail the factors that 
influence the selection of a particular sampling scheme or the use of a particular sampling 
method with a strong emphasis on statistical design and data analysis. Another source, &l 
Sampling Oualitv Assurance User’s Guide, (EPA 600/4-84-043) by Dr. Delbert S. Barth 
and Dr. Benjamin J. Mason, prepared by the Environmental Research Center, University of 
Nevada, Las Vegas under a cooperative agreement with the USEPA (May 1984), will also 
be helpful. 

4.0 GENERAL INFORMATION 

Soils are often non-homogeneous and distribution of contaminants in a soil is often 
non-uniform. To offset these during sampling work the following are accomplished, 

1.0 Collect samples with high volume-to-surface area ratios. 

2.0 Use a systematic (grid pattern) approach to sample collection. 

3.0 Maintain a detailed record during sampling operations, particularly noting 
location, depth, and characteristics such as grain size, color and odor, 
and/or readings obtained on field monitoring equipment. 

Soil sampling equipment needs to meet the following general requirements. 

1.0 Materials of construction shall be stainless steel, plastic or teflon coated 
steel. DO NOT USE chrome or nickel plated steel. Brass sampling tools can 
be used for certain sampling operations if no compatibility problems exist. 

2.0 Materials of construction shall be compatible with and non-reactive to 
compounds of interest. 

3.0 Materials of construction will not leave residues in samples that will 
interfere with analyses of samples. 
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Soil bioactivity and problems with volatilization of organic compounds from the soil 
require that the following be accomplished for soil samples immediately after collection. 

1.0 Tightly seal containers. 

2.0 Refrigerate samples to -4” C. 

3.0 Remove samples from exposure to sunlight. 

5.0 DEFINITIONS 

5.1 Soil Samnle- A smaple of the soil taken to determine what type and quantity 
contamination has been released in to the soil. 

5.2 Environmental Samnle - low concentration sample typically collected off site and 
not requiring DOT hazardous waste labelling as a high hazard sample. 

6.0 RESPONSIBILITY 

6.1 Field Operations Leader 

The Field Operations Leader is responsible for the overall safety of the 
sampling operations. This includes informing and obtaining help from local 
authorities if necessary, selection of sample points, and halt of operations if 
necessary. 

6.2 Sampling Technicians 

The Sampling Technicians are responsible for the following. 

1.0 Reading and implementing project sampling plans. 

2.0 Accumulating and dispatching appropriate supplies and equipment to 
accomplish the sampling objectives. 

3.0 Locating and marking sampling points. 
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4.0 De-conning of field sampling gear in a correct and appropriate 
manner consistent with site requirements. 

5.0 Collecting, preserving and packaging soil samples. 

6.0 Maintaining sampling records, sampling logs, data sheets and maps. 

7.0 Filling-out Chain-of-Custody forms. 

8.0 Maintaining physical custody of samples until they are transfered 
off-site or to an on-site laboratory. 

7.0 IPROCEDURE 

7.1 Surface Soil Sampling QA/QC 

Quality control samples will be taken at the discretion of the client and OHM 
management. Often, provisions for quality control sampling will be included in the 
project CUP. 

Types of Quality Control samples that may be taken during a surface soil 
sampling effort could include Matrix Spike/Matrix Spike Duplicates, Field Spikes, 
Duplicates, and/or Split Samples. 

7.2 Preliminary Assessment / Site Inspection 

The preliminary assessment of existing data should be consulted in planning a 
surface soil sampling operation. Of special importance are items that can be used to 
characterize the types of hazardous materials present at the site (e.g., generator 
records, manifests, inventories, personal interview, and monitoring data). 

In general, the preliminary assessment and site inspection should have been 
completed prior to sampling. Field characterization should help to establish ambient 
conditions and identify potential hot spots. This information is to be plotted on the 
site sketch. Observations from maps and aerial photographs can also be used in 
compiling the site sketch. 
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7.3 Site Preparation 

Proper site preparation involves setting up the decon area, equipment storage 
area, sample storage area (if necessary), and preparation of sampling equipment (i.e., 
assembly of equipment, decontamination of equipment). 

7.4 Location of Sampling Points 

Prior to preparations for sampling and actual sample collection, sampling 
points are to be measured, located, and marked with surveyors stakes or flags. 
Measurements from a minimum of three location are obtained for ease in relocating 
these exact sample locations at a further time. A site map will be generated 
detailing measurements from sample locations to fixed reference points. This will 
increase the efficiency of the sample collection process. In addition, it will aid 
others in relocation of sampling points at a later date. 

7.5 Sampling Procedures 

The steps to be followed in surface soil sampling are as follows: 

1. Determine the number and location of desired samples along with the 
location of duplicate samples. 

2. Dig a hole, 3 to 4 inches deep, with the deconned shovel or stainless 
steel spoon/spatula at the first sample location. 

3. Don clean sample gloves, and scrape the side of the hole with a 
tongue depressor or stainless steel spoon/spatula to expose a fresh 
surface. This eliminates the possibility of cross contamination from 
material below. 

4. Discard the first tongue depressor or stainless steel spoon/spatula., and 
use a new one to dig material from the top 2 inches of soil and 
transfer it into the sample jar. If the soil is too hard for this, chip the 
sample out with a clean screwdriver or similar tool while holding the 
open sample jar directly below where you are chipping. 
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5. After obtaining an adequate sample volume, seal the jar and label the 
sample. Then record the pertinent information in the field logbook. 

6. Place used expendables in a trash bag. Decontaminate any tools used 
with soap, water, and appropriate solvent rinses. 

7. Repeat steps 2 through 6 until all samples have been taken. 

7.6 Sampling Equipment Decontamination 

When dedicated equipment is not used for sampling, the sampling plan should 
include procedures for disassembly and cleaning of equipment befor each use. 

7.8.1 Inorganic Constituents 

If the contituents of intrest are inorganic, the following steps will be 
followed: 

1) Wash with detergent 
2) Rinse with tap water 
3) Rince with dilute (o.ln) hydrochloric acid or nitric acid. 
4) Rince with tap water 
5) Rince with distilled water or deionized water 

NOTE: Dilute hydrochloic acid is generally preferred to nitric acid when 
cleaning stainless steel because nitric acid may oxidize stainless steel. 

7.8.2 Organic Constituents 

If the contituents of intrest are organic, the following steps will be 
followed: 

1) Wash equipment with detergent 
2) Rince with tap water 
3) Rince with distilled water 
4) Rince with pesticide free grade isopropanol 
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8.0 EQUIPMENT 

The materials required to perform soil sampling may include the following. 

Soil sampling device: 
Scoop or trowel 
Soil auger 
Clean stainless steel spoons/spatulas (VWR Scientific) 
Tongue depressors (VWR Scientific) 

Clean shovel 
Stainless Steel Mixing Bowl (Cole-Parmer Catalogue No. L-07300-50, 
or Equivalent) 
Sample Containers, Precleaned Glass or Plastic of appropriate s:ize. 
Sample labels 
Sample gloves, latex or PVC 
Trash bags 
Decontamination Supplies 

DI Water 
Isopropyl Alcohol 
Alconox Detergent 
Scrub brushes and source of tap water 
Wash buckets or tubs/pans 

Field logbooks 
100 fi tape measure 
Surveyors stakes and/or flags 
Marking pens, such as Sharpies and/or Mean Streaks 
Chain of Custody Forms 
Other OHM forms as required per SOP’s or CSAP 
Calculator, pencil and paper 

Specific requirements of the site sampling and analytical plan may add to or 
delete from the above list. 

9.0 ATTACHMENTS 

NONE 

“_,,,,, 7 
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STANDARDOPERATINGPROCEDURE 

Title: Sample Preservation and Holding Times Document #: QP-610 

Date Hssued: July 6, 1994 Rev: 03 Date: July 6, 1994 

1.0 PURPOSE 

To describe the procedure for preserving samples including data on sample containers, 
sample volume, preservatives and holding times. 

.-i_ 2.0 SCOPE 

In preparation for a sampling event, information on the types of sample containers 
needed, the amount of sample volume needed, the preservatives required and the 
holding times for each medium under investigation needs to be known. Table 4-l of 
this Standard Operating Procedure describes the sample volumes, sample containers, 
preservation necessary, and holding times for various organic and inorganic parame- 
ters. 

3.0 RELATED DOCUMENTS 

3.1 “Characterization of Hazardous Waste Sites, a Methods Manual, Volume two; 
Available Sampling Methods (2nd Edition)“, EPA-600/4-84-076 

1 
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4.0 GENERAL INFORMATION ,/- =-, 

4.1 SAMPLE CONTAINERS 

, .a- 

Polyethylene, polypropylene, Teflon, and glass with Teflon-lined lids are: 
acceptable sample containers. OHM’s sample containers are precleaned to EPA 
Protocol A. When using precleaned containers, the certificate of analysis and/or 
any other documentation should be placed with the project files for reference if 
questions should arise at a later time. Note: When sampling for parameters 
with the prefix “Bio” contact the designated laboratory to determine if the 
sample containers need to be sterile. If sterile containers are necessary, then 
special arrangements will have to be made (i.e. the laboratory will need to 
provide sample containers). 

4.2 SAMPLE VOLUMES 

Table 4-l describes the minimum volume necessary for analysis of specified 
parameters. This should not be confused with the recommended sample 
container. This information is pertinent because one should always plan on 
taking four times the minimum required volume. Although the required sample 
container often meets or exceeds that volume (4 x minimum volume) it :is 
sometimes necessary to obtain additional sample to meet that volume. For 
example; a sample obtained for Volatile Organics would need to be 1601ml but 
the required sample container is a 40ml VOA vial. Therefore, it would be 
necessary to obtain four 40ml VOA vials of the sample. 

4.3 PRESERVATION 

Preservation requirements for water and wastewater samples are also provided 
in Table 4-l. More detail concerning these requirements may be found in the 
specific analytical procedures. Preservation of product, oils, and solids i.s 
usually cooling to 4°C (if required). Liquid samples of product (unknown 
materials) and oils should never have preservative liquids added to them. This 
could result in violent reactions of incompatible chemicals. 

2 
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4.4 HOLDING TIMES 
,,?-... 

The maximum holding times, for specified parameters, are detailed in Table 
4-l. If the holding times are exceeded, the validity of the sample is dimin- 
ished. Contact the designated laboratory to ensure that the samples can be 
analyzed within the holding time. Laboratories are often overloaded with 
samples and will not be able to meet some analytical requirements (i.e. 24- 
Hour holding times, 48-Hour holding times, etc..). Always contact the 
laboratorv prior to shipment of samples. 

3 
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Note: 
TABLE 4-l 

HDPE = High-Density Polyethylene Bottles 
B.R. = Boston Round 
CWM= Clear Wide Mouth 
A.J. = Amber Jug 

* = Solid Waste Method (SW-846) 
** = Water/Wastewater Method (EPA-600) 

ACIDITY 

ACROLBIN & 
ACRYLONITRILE 

AMMONIA 

BENZIDINES 

BmA 

BIOCHEMICAL OXYGEN 
DEMAND 
(CARBONACEOUS) 

BIOCHEMICAL OXYGEN 
DBMAND 

BROMIDE 

CHEMICAL OXYGEN DE- 
MAND 

CHLORIDE 

CHLORINATED 
HERBICIDES 

** loomI 14 Days **25Oml HDPE C Cool to 4°C 
I I I 1 

*5grams 
** 4oml 

** loomI 

** 5oolnI 

* lOgrams 
** 1L 

*lOOgrams 
** 1L 

** 1L 

14 Days ‘4oz.cwM *B .008%, NA,S,O,, pH 4.5 
** 40ml VOA ** B 

14 Days **25Oml HDPE C Cool to 4°C 

28 Days **lL HDPE C Cool to 4T, 
H,SO, < 2 

7 Days to Ext. *802. CWM *A .008, NA,S,O,. 
40 Days aft ex ** 2-lf2L A.J. ** A Cool to 4°C 

6 Months *8oz HDPE fA HNO, c 2 
**2L HDPE ** c 

48 Hou~s **2L IIDPE C Cool to 4°C 

** 1L 

l * looml 

** 5oml 

l w== 

l * 5oml 

* lOgrams 
** IL 

48 Hours **2L HDPE C Cool to 4T 

28 Days **250mi HDPE C None Required 

28 Days l *12Sml HDPE C Cool to 4°C. 
H,SO, c 2 

28 Days Voz. CWM *A None Requimd 
l *125ml HDPE ** c 

7 Days to Ext. *8oz. CWM *A Cool to 4°C 
40 Days aft ex l *2-lf2L A.J. ** A 
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ZHLORINATED 
HYDROCARBONS 

“HLORINE 
TOTAL RESIDUAL) 

CHROMluM VI 

l lOgrams 

l * 1L 

‘* 2ooml 

* lOglams 
** looml 

7 Days to Ext. ‘802. CWM *A cool to 4°C 
40 Days aft ex **2-1RL A.J. ** A 

Analyze Im- -5OOml HDPE C None Required 
mediately 

24 Hours l 8oz. CWM *A Filter immediately 
l *2SOml HDPE ** c Cool to 4°C 

COLIFORM, FECAL & 
rOTAL 

COLOR 

l n/a 
** 1tXhnl 

** 5oml 

6 Hours 

48 Hours 

*4oz. CWM =A 
**2Khnl HDPE ** c 

**125ml HDPE C 

.008%,NA,S,O,, 
Cool to 4°C 

Cool to 4°C 

CYANIDE (TOTAL & AM- 
ENABLE) 

DIOXINS & PURANS 

DISSOLVED METALS 

FECAL STREPTOCOCCI 

FLUORIDE 

HALOETHERS 

HARJNESS 

* lOgrams 
** 5oomI 

l lOgrams 
** 1L 

** 2OOml 

14 Days l 4oz. CWM 
**IL HDPE 

7 Days to Ext. $802. cwhl 
40 Days aft ex **2-1/2L A.J. 

6 Months **500ml HDPE 

** looml 
I 

6 Hours 
I 

**25Oml HDPE 

‘A 
** c 

*A 
** A 

NaOH to pH 12. 
.6g Asbc. Acid 

.008%,NA,S,O, 

C Filter Immediately 
HNO, < 2 

C .OOS%,NA,S,O,, 
Cool to 4°C 

C 

*A 
** A 

None Required 

.008%,NA,S,O,. 
Cool to 4°C 

C 

I 

HNO, c 2, 
H,SO, < 2 

HAZARDOUS WASTE 
CHARACTERIZATION 

*2OOglams 14 Days “80~ CWM A None Required 

HYDROGEN ION (pH) 

KJELDAHL AND 
ORGANIC NITROGEN 

* 1oogratns 
** 25ml 

** 5OOml 

AIldyZe 
Immediately 

28 Days 

*4oz. CWM ‘A None Required 
**6Oml HDPE ** c 

**lL HDPE C Cool to 4T, 
HZSO, < 2 

HNo,c2 

NITRATE 

NITRATE-NITRITE 

48 Hours 

28 Days 

*8oz. CWM *A Cool to 4°C 
‘*25Oml HDPE ** c 

*8oz. CWM *A Cool to 4°C 
-25Oml HDPE ** c H,SO, < 2 
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NITRITE * lOgnuns 
** 5omI 

48 Hours l *12Sml HDPE C Cool to 4°C 

NITROAROMATICS & * IOgrarns 7 Days to Ext. ‘80~ CWM ‘A 
ISOPHORONE 

.008%.NA,S,O,. Dark 
*+ 1L 40 Days aft ex l *2-1RL A.J. ** A 

NITROSAMINES * lOgrams 7 Days to Ext. *8oz. CWM *A .008%, NA,S,O,, Dark 
** IL 40 Days aft ex ** 2-1RL A.J. ** A 

NONHALOGENATED VOL- +5grams 14 Days *4oz. CWM ‘B Cool to 4°C 
ATILE ORGANICS +* 40 ml *“4Oml VOA ** B 

OIL & GREASE,fl-PHC * lOgrams 28 Days/l4 f2L CWM ‘A Cool to 4”c, 
** 1L +*2L CWM ** A HClc2 

ORGANIC CARBON * 1oglams 28 Days *4oz.cwM *A Cool to 4°C. 
** 25ml **125ml HDPE ** c HCL/H,SO, < 2 

ORTHOPHOSPHATE ** 5oml 48 Hours **125ml HDPE C Filter Immediately 
Cool to 4°C 

OXYGEN, DISSOLVED 
PROBE 

l * 3ooml Analyze Im- 
mediately 

**3OOmI BOD **3cKhnl 
BOD btl. 
NW 

None Required 

PCB’s 

PESTICIDES, 
CHLORINATED 

PHENOLICS 

PHENOLS 

PHOSPHORUS (TOTAL) 

PHOSPHORUS 
(ELEMENTAL) 

* lOgram. 
** 1L 

* lOgrams 
** 1L 

* lOgrams 
** looml 

l lOgrams 
*’ IL 

** 5oml 

+* soml 

7 Days to Ext. *8oz. CWM *A c001 to 4°C 
40 Days aft ex **2-lt2L A.J. l * A 

7 Days to Ext. +8oz. CWM ‘A Cool to 4°C. pH 5-9 
40 Days aft ex +‘2-1RL A.J. ** A 

28 Days *8oz. CWM ‘A Cool 4°C. 
**lL B.R. ** A H,SO, < 2 

7 Days to Ext. +8oz. CWM ‘A .008%, NA,S,O,. 
40 Days afi ex ** 2-ll2L A.J. ** A Cool to 4°C 

28 Days **125ml HDPE C Cool to 4°C 

48 Hours **IL B.R. A Cool to 4°C 

PHTHALATE ESTERS 

FOLYNUCLEAR 
AROMATIC 
HYDROCARBONS 

* lOgrams 
** 1L 

* lOgrams 
** 1L 

7 Days to Ext. *8oz. CWM *A Cool to 4°C 
40 Days aft ex ** 2-1RL A.J. ** A 

7 Days to Ext. l 802. CWM *A .008%,NA,S,0j. D’ark 
40 Days aft ex +‘2-1RL A.J. ** A 

PURGEABLE 
AROMATIC 
HYDROCARBONS 

*5grams 
** 4omI 

14 Days *4OZ.CWM ‘B .008%. NA,S20,. IICLQ 
** 4Oml VOA l * B 

PURGEABLE *5grams 
HALOCARBONS ** 4omI 

14 Days *4OZ.CWM *B .008%, NA&O, 
** 4Qml VOA ** B 
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WlNKLER D.O. 8 Horn **3OOml BOD -3ooml Fu on site/store dark 
BOD btl. 
(wh.) 

-I 

8 
a*., 
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,/~Qam. STANDARD OPERATING PROCEDURE 

Title: Pile Sampling Document #: QP-613 

Date Issued: August 2, 1994 Rev. 0 Date: August 2, 1994 

1.0 PURPOSE 

1.1 The purpose of this procedure is as follows: 

1.1.1 Detail the procedures for collecting soil pile samples. 

1.1.2 Define the methods for finding soil pile volumes. 

l-l.3 Identify and quantify the equipment and supplies required for pile sampling 

1.1.4 Identify unique safety problems associated with pile sampling 

2.0 SCOPE 

2.1 This procedure will apply to the following sampling activities. 

2.1.1 Sampling of excavated soil that has been stockpiled. 

2.1.2 Sampling of stockpiled soil that has undergone fixation treatment 

2.1.3 Sampling of stockpiled waste materials. 

2.1.4 Sampling of stockpiled raw materials that are not necessarily waste materials 

3.0 RELATED DOCUMENTS 

3.1 Surface Soil Sampling SOP, OHM QP-609 

3.2 ASTM E-300, Standard Practice for Sampling Industrial Chemicals 

3.3 Prenaration of Soil Sampling Protocol: Tecw &rate&, (EPA 600/4-83-020) Dr. 
Benjamin J. Mason, Prepared under contract to the USEPA, Environmental Monitoring Systems 
Laboratory-Las Vegas, August 1983 

I 3.4 Soil Sampling Quality Ass-Users Gu i&, (EPA 600/4-84-043), Dr. Delbert S. Barth and 
Dr. Benjamin J. Mason, Prepared by the Environmental Research Center, University of Nevada, Las 
Vegas under a cooperative agreement with the USEPA, May 1984 

4.0 GENERAL INFORMATION 

4.1 Soils are often non-homogeneous and distribution of contaminants in a soil is often nonuniform. 
To offset these during sampling the following are accomplished. 

*.u 

4.1.1 Collect samples with high volume-to-surface area ratios. 

4.1.2 Use a systematic (grid pattern) approach to sample collection. 

4.1.3 Maintain a detailed record during sampling operations, particularly noting location, depth, and 
characteristics such as grain size, color and odor, and/or readings obtained on field monitoring 
equipment. 

4.2 Soil sampling equipment needs to meet the following general requirements. 

http://w-wwl.ohm.comlQAMWQUAL/FINISHED/HTML/613.htm 9130198 
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4.2.1 Construction materials will be stainless steel or plastic. Chrome or nickel plated steel or brass 
should not be used. Brass sampling tools are usable if they are non-reactive/non-contaminating to the 
sample medium. 

4.2.2 Materials of construction shall be compatible with and non-reactive to compounds of interest. 

4.2.3 Materials of construction will not leave residues in samples that will interfere with analyses of 
samples. 

4.3 Soil bioactivity and problems with volatilization of organic compounds from the soil require that 
the following be accomplished for soil samples immediately after collection. 

4.3.1 Tightly seal containers. 

4.3.2 Refrigerate samples to -4O C. 

4.3.3 Remove samples from exposure to sunlight. 

4.4 Pile Sampling QA/QC 

4.4.1 Quality control samples will be taken at the discretion of the client and OHM management. 
Provisions for quality control sampling are usually included in the CSAP. 

4.4.2 Types of Quality Control samples that might be taken during a pile sampling operation. can 
include Matrix Spike/Matrix Spike Duplicates, Field Spikes, Duplicates, and/or Split Samples. The 
number and types of QA/QC samples will vary according to the required contract specific data 
quality objective level as illustrated in Table 4.1. 

4.4.3 For most projects it is recommended that for every ten (10) samples one duplicate sqple 
should be collected for analysis. 

4.5 Pile Sampling Precautions 

4.5.1 In order to collect samples that accurately represent levels of contamination found in the pile, a 
grid will usually need to be developed. This may require the use of mathematical formulas, a 
calculator, and various measurement techniques to determine the height, and length and width of the 
pile. 

4.5.2 Other methods of sampling a pile are to divide the pile into sections and grid sample each 
section, or to take a set number of samples for every (x) number of cubic yards of soil (i.e. ten 
samples for every 500 yd3 of soil in the pile). 

TABLE 4.1 

Specific Data Quality Objectives 

SAMPLE LEVEL C LEVEL C LEVEL D LEVEL D LEVEL E LEVEL E 
TYPE METALS ORGANICS METALS ORGANICS 

FIELD T 
QC 

rip Blank NA 1 /cooler NA 1 /cooler 

Equipment 1 /day 
Rinsate (1) 

1 /day 1 /day 1 /day 

Field Blank * * * * 
I 
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(1) Samples are collected daily; however, only samples from every other day are analyzed. Other 
samples are held and analyzed only if evidence of contamination exists. 

__,-:.- 
(2) The duplicate must be taken from the same sample which will become the laboratory 
matrix/spike duplicate of organics or for the sample used as a duplicate in organic analysis. 

(3) Method blank taken through digestion 

* 1 per source/event for all levels and all analytes. 

CLP - Follows current CLP method requirements. For methods not defined in the CLP, the b:lank, 
blank spike, matrix spike, and matrix spike duplicate shall be performed for every 20 samples (5%) 

4.5.3 The problems associated with developing a grid to sample a pile can be eliminated by obtaining 
a sample from every (y) number of buckets that are placed onto the pile (i.e. one 802 sample 
collected from every 3 Trackhoe buckets emptied into the pile). These samples can be stored on ice 
and cornposited daily. When excavation is completed there should be a good representation of the 
concentrations of soil in the pile. However, compositing of samples is NOT to be done if analyses 
for volatile organic compounds will be performed on the samples. 

4.5.4 Soil piles may be physically unstable. Precautions may need to be taken so that sampling can 
be safeiy accomplished. This in effect may limit the ways in which a pile can be sampled. 

4.6 Preparation for Sampling 

46.1 Whenever a pile sampling project is performed, it is always necessary to obtain measurements 
of the pile(s) which are used for calculating the volume of the pile(s). Two methods are used for pile 
volume calculations. One method is for conical or pyramidal piles and the other is for elongated or 

/-^i’-- prism shaped piles. 

4.6.2 Volume of Conical or Pyramidal Pile 

4.6.2.1 Measure height and base parameters (i.e. length/width for rectangle, radius of circle, etc.) of 

http://wwwl .ohm.com/‘QA/MWQUAL/FINISHED/HTML/613.htm 9130198 



Untitled Page 5 of 10 

,__j\ pile. 

4.6.2.2 Determine area of base of pile. If base of pile is irregularly shaped divide into regularly 
shaped areas and figure separately. Add areas together to obtain total area of base. 

Square/Rectangle: A = L * W 

Circle: A = n * r2 

Ellipse: A = X * a * b 

Triangle:A=%B*h 

Where: 

A = Area of the base of the pile 

L = Length of one side of a square or rectangle 

W = Width of other side of rectangle 

JI = 22J7 or 3.14 

r = radius of circle 

a = % of semi-minor axis 

b = L/2 of semi-major axis 

B = Base length of triangle 

h = Distance from base to top of triangle perpendicular to base. 

4.6.2.3 Determine volume of pile. For all base shapes use the following equation: 

V=-A-H 

Where: 

V = Volume of pile 

A = Area of the base of the pile 

H = Height to apex of the pile 

JuOTE: If the top of the pile is not complete, estimate height to apex from top of pile. Determine 
volume of pile as if it were complete to estimated apex. Determine volume of missing top part in the 
same manner. Subtract missing top from estimated total pile volume to obtain actual pile volume. 

4.6.3 Volume of an Elongated or Prism Shaped Pile 

4.6.3.1 Divide pile into uniform shaped (along length) body and sides. Measure pile accordingly 
(length of body, height, dimensions of sides). 

4.6.3.2 Determine the area of the face of the body by defining it’s shape and then using the formula 
for that shape. 
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i----., Triangular Area = ‘/z B * h 

Semicircular Area = % 71: * r2 

Where: 

B = Base of triangle, width of pile 

h = Height of triangle/pile 

Z = 22/7 or 3.14 

r = Radius of circle, height of pile 

4.6.3.3 Determine volume of the body of the pile. For all face shapes use: 

V=A.L 

Where: 

V = The volume of the body of the pile 

A = The area of the face of the body 

L = The length of the body 

4.6.3.4 Determine the volume of the sides of the pile. 

The sides of the pile can be treated as conical shaped piles and their volumes determined as such. 
The volumes of the sides can then be added to the volume of the body of the pile to find the ‘total 
volume of the pile. 

TV=VB+VSl+VS2 

Where: 

TV = Total volume of pile 

VB = Volume of body of pile 

VSl = Volume of one side of pile 

VS2 = Volume of other side of pile 

4.6.4 Volume of Irregularly Shaped Piles 

4.6.4.1 Many piles will not exhibit dimensions exactly the same as those described above. These 
piles should be divided into more regularly shaped sections and their volumes determined 
independently. These separated volumes can then be added to obtain the total volume of the pile. 

5.0 DEFINITIONS 

5.1 Environmental Sarrrplr; - low concentration sample typically collected off site and not requiring 
DOT hazardous waste labelling as a high hazard sample. 

5.2 Hazardous Waste Su - medium to high concentration sample (e.g., source material, sludge 
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leachate) requiring DOT labelling and Contract Lab handling as a high hazard sample. ,,vm, 

5.3 Ellipse - a closed symmetrical figure bounded by a curve like an elongated circle. 

5.3.1 Semi-maior - a line segment from the center of the ellipse to its boundary along the longest 
dimensions. 

5.3.2 Semi-minor - a line segment from the center of the ellipse to the its boundary along the 
dimension perpendicular to the longest one. 

5.4 mped area - all those areas which shape can be approximated by the following: 
rectangle, circle, triangle and ellipse. 

6.0 RESPONSIBILITIES 

6.1 Field Operations Leader 

6.1.1 The Field Operations Leader is responsible for the overall safety of the sampling operation. 
This inchtdes informing and obtaining help from local authorities if necessary, selection of sample 
points, and halt of operations if necessary. 

6.2 Sampling Technicians 

6.1.2 The Sampling Technicians are responsible for the following. 

6.1.1 Reading and implementing project sampling plans, 

/‘---- 6.1.2 Accumulating and dispatching appropriate supplies and equipment to accomplish the sampling 
objectives. 

6.1.3 Locating and marking sampling points. 

6.1.4 Decontamination of field sampling gear in a correct and appropriate manner consistent with 
site requirements. 

6.1.5 Collecting, preserving and packaging soil pile samples. 

6.1.6 Maintaining sampling records, sampling logs, data sheets, and maps. 

6.1.7 Filling-out Chain-of-Custody forms and appropriate log books. 

6.1.8 Maintaining physical custody of samples until they are transferred off-site or to an on-s:ite 
laboratory. 

7.0 PROCEDURES 

7.1 Sampling Procedures 

7.1.1 As with soil sampling, soil or waste pile samples can be collected at the surface or at depth, and 
different equipment will be required in each instance. Surface samples can be collected most 
efficiently with a trowel or scoop. For samples at depth, a decontaminated bucket auger may be 
required to advance the hole, then another decontaminated auger used for sample collection. For a 
sample core, waste pile samplers or grain samplers may be used. 

l’ I--- 
7.1.2 Surface Soil Samples 

7.1.2.1 Locate the sample point and clear away surface debris. Mark the sampling point with a 
surveyor’s stake if possible. 
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_. -vip., 7.1.2.2 Collect an adequate volume of soil or waste material from a depth of O-6 inches using a 
shovel to initially open up the pile surface and then using a trowel or scoop to obtain the actual 
sample material. 

7.1.2.3 Immediately transfer the material to a sample container and seal the container. 

7.1.3 Surface Soil Core Samples 

7.1.3.1 For a core sample from the surface proceed as in 1 .O and 2.0 above and then use a waste pile 
sampler, trier or tube corer to obtain a sample in place of using the trowel. 

7.1.3.2 Transfer the sample directly into the sample container, or use a decontaminated trowel, 
tongue depressor or spatula for transfer if necessary. A wide mouth bottle is preferable for containing 
the sample, as it requires less disturbance of the sample being transferred into it. 

7.1.4 At Depth Soil Samples 

7.1.4-l Locate the sample point and clear away surface debris. 

7. I .4.2 Use a shovel to initially open up the pile surface and then use a decontaminated bucket auger 
to advance the hole to the desired sampling depth. 

7.1.4.3 Use another decontaminated bucket auger or suitable sampling device to collect the sample, 
and, if necessary, a decontaminated spatula or trowel to transfer the sample into the sample bottle. 

;_I -e--x 

7.1.4.4 For samples at depths greater than three feet, a hand operated hammer and extension lrod may 
be utilized with a split spoon sampler for sample collection. Upon retrieval the split spoon is opened, 
its contents logged, if necessary, and the sample materials immediately transferred into a sample 
bottle using a decontaminated spatula, spoon, tongue depressor or trowel. 

7.1.5 Sample Homogenization 

7.1.5.1 For some types of soil samples it is desirable to thoroughly homogenize the collected. sample. 
This can be done by using a large stainless steel mixing bowl and spoon. The sample is stirred and 
mixed and then placed in a sample container. The project CSAP will usually detail whether this 
needs to be done or not. DO NOT HOMOGWE SAMPI,ES THAT WILL BE ANALYZED 
FOR VOLATILE ORGANIC COMPOUNDS . 

7.2 Sampling Equipment Decontamination 

7.2.1 When disposable equipment is not used for sampling, the equipment must be cleaned prior to 
usage, after each usage, and before usage at another sample point. 

7.2.2 Inorganic Constituents 

7.2.2.1 If the constituents of interest are inorganic, the following steps will be followed: 

7.2.2.1.1 Wash with Alconox and tapwater 

7.2.2.1.2 Rinse with tapwater 

7.2.2.1.3 Rinse with dilute (10%) hydrochloric acid or nitric acid. 

,. ._ --, 
7.2.2.1.4 Rinse with tapwater 

7.2.2.1.5 Rinse with distilled water or deionized water 

http://www 1 .ohm.com/QA/MWQUAL/FINISHED/HTML/6 13 .htm 9130198 
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JYOTE: Dilute hydrochloric acid is generally preferred to nitric acid when cleaning stainless steel 
because nitric acid may oxidize stainless steel. 

7.2.3 Organic Constituents 

7.2.3.1 If the constituents of interest are organic, the following steps will be followed: 

7.2.3.1.1 Wash equipment with Alconox and tapwater 

7.2.3.1.2 Rinse with tapwater 

7.2.3.1.3 Rinse with distilled water 

7.2.3.1.4 Rinse with pesticide free grade isopropanol 

8.0 EQUIPMENT 

8.1 The materials required to perform soil pile sampling may include the following. 

8.1.1 Soil sampling devices: 

* Corer, tube type, 18” (Forestry Suppliers P/N 77019) 

* Trier (See Attachment 9.1) 

* Waste Pile Sampler (See Attachment 9.1) 

* Split Spoon w/hammer + extension rods (See Attachment 9.2) 

* Bucket auger, 31/4”, with handle and ext. rods (AMS brand) 

* Scoop, plastic (VWIX P/N 56920-025 or 56920-036) 

* Trowel, pointing, steel (Forestry Suppliers P/N 53717) 

* Spoon/spatula, stainless steel (VWR P/N 57952-107) 

* Tongue depressors, wood (VWR P/N 62505-006) 

* Clean shovel, steel (Local Purchase) 

* Sample Containers, Precleaned Glass or Plastic of appropriate size. 

* Sample labels (OHM Supplied) 

* Custody seals (If required for project)(OHM Supplied) 

* Sample gloves, latex or nitile (PVC may not be acceptable) 

* Trash bags, 30 gallon, heavy duty (Local Purchase) 

8.1.2 Contamination Supplies 

* Nitric Acid, trace metal grade (VWR P/N JT9598-O)** 

* Hydrochloric Acid, trace metal grade (VWR P/N JT9530-O)** 

* DI Water (Local Purchase) 

http://wwwl .ohm.com/QAMWQUAL/FIN-ISHED/HTML/613.htm g/30/98 
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* Isopropyl Alcohol (2-Propanol)(VWR P/N JT9334-3) 

* Alconox Detergent (VWR P/N 21835-032) 

* Scrub brushes and source of tap water (Local Purchase) 

* Wash buckets or tubs/pans, -j-gal. size (Local Purchase) 

* Field logbooks (Sample Logbook and Field Sampler’s Notebook) 

* 200 A. tape, Lufkin 1708D (Forestry Suppliers P/N 39961) 

* Surveyors stakes (Forestry Suppliers P/N 39514) 

* Marking pens, such as Sharpies and Mean Streaks 

* Chain-of-custody Forms (OHM Supplied) 

* Compass, Silva (Type 3,7,20) (Forestry Suppliers or Local Purchase) 

* Other OHM or site specific forms as required per CSAP 

* Calculator, pocket size (Local or Individual Purchase) 

* Mechanical pencil and graph paper (Local or Individual Purchase) 

8.3 Specific requirements of the site sampling and analytical plan may add to or delete from the 
above list. 

9.0 ATTACHMENTS 

Figure 9-l Trier and Waste Pile Sampler 

Figure 9-2 Split Spoon Sampler 

Figure 9-3 Tube-type Corer and Bucket Auger 

Figure 9.1 Trier and Waste Pile Sampler 

Figure 9.2 Split Spoon Sampler 

Figure 9.3 Tube-type Corer and Bucket Auger 
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STANDARD OPERATING PROCEDURE 

Title: Pile Sampling Document #: QP-613 

Date Issued: Rev. 02 Date: 12 OCT 93 

1.0 PURPOSE 

The purpose of this procedure is as follows: 

1.0 Describe the requirements for collecting soil pile samples. 

2.0 Define the methods for fmding soil pile volumes. 

2.0 SCOPE 

The following information outlines the general procedures for collectirrg 
samples from soil piles and other waste material piles, equipment necessary for 
sampling, and the collection of a representative sample of the material. Also 
presented will be factors for consideration when formulating a sampling plan. 
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3.0 RELATED DOCUMENTS 

3.1 Surface Soil Sampling SOP, OHM QP-609 

3.2 ASTM E-300, Standard Practice for Sampling Industrial Chemicals 

3.3 Preparation of Soil Samnling Protocol: Technioues and Strategies, (EPA 600/4- 
83-020), Dr. Benjamin J. Mason, Prepared under contract to the USEPA, EnvYion- 
mental Monitoring Systems Laboratory-Las Vegas, August 1983 

3.4 Soil Samnling Qualitv Assurance User’s Guide, (EPA 600/4-84-043), Dr. Delbert 
S. Barth and Dr. Benjamin J. Mason, Prepared by the Environmental Research 
Center, University of Nevada, Las Vegas under a cooperative agreement with the 
USEPA, May 1984 

4.0 GENERAL INFORMATION 

Soils are often non-homogeneous and distribution of contaminants in a soil is often 
non-uniform. To offset these during sampling work the following are accomplished. 

1.0 Collect samples with high volume-to-surface area ratios. 

2.0 Use a systematic (grid pattern) approach to sample collection. 

3.0 Maintain a detailed record during sampling operations, particularly noting 
location, depth, and characteristics such as grain size, color and odor, 
and/or readings obtained on field monitoring equipment. 

Soil sampling equipment needs to meet the following general requirements. 

1.0 Materials of construction shall be stainless steel, plastic or teflon coated 
steel. DO NOT USE chrome or nickel plated steel. Brass sampling tools can 
be used for certain sampling operations if no compatibility problems exist. 

2.0 Materials of construction shah be compatible with and non-reactive to 
compounds of interest. 

3.0 Materials of construction will not leave residues in samples that will 
interfere with analyses of samples. 

2 

QP-613 12 OCT 93 



Soil bioactivity and problems with volatilization of organic compounds from the soil 
require that the following be accomplished for soil samples immediately after collection. 

1.0 Tightly seal containers. 

2.0 Refrigerate samples to -4” C. 

3.0 Remove samples from exposure to sunlight. 

4.1 Pile Sampling QA/QC 

Quality control samples will be taken at the discretion of the client and OHM 
management. Provisions for quality control sampling will be included in the CSAF’. 

Types of Quality Control samples that might be taken during a pile sampling 
operation can include Matrix Spike/Matrix Spike Duplicates, Field Spikes, Duplicates, 
and/or Split Samples. 

4.2 Pile Sampling Precautions 

1. Sampling from a pile is somewhat more complex than surface soil sampling 
or subsurface soil sampling because both techniques may be used. In order 
to collect samples that accurately represent levels of contamination found in 
the pile, a grid may need to be developed. This may require the use of 
mathematical formulas, a calculator, and various measurement techniques to 
determine the height, and length and width of the pile. 

2. Other methods of sampling a pile are to divide the pile into sections and grid 
sample each section, or to take a set number of samples for every (x) :number 
of cubic yards of soil (i.e. ten samples for every 100 yd3 of soil in the pile). 

3. The problems associated with developing a grid to sample a pile can be 
eliminated by obtaining a sample from every (y) number of buckets that are 
placed onto the pile (i.e. 1 802 sample collected from every 3 Trackhoe 
buckets emptied into the pile). These samples can be stored on ice and 
composited daily. When excavation is completed there should be a good 
representation of the concentrations of soil in the pile. However, cornpositing 
of samples is NOT to be done if analyses for volatile organic compounds 
will be performed on the samples. 
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4. Soil piles may be physically unstable. Precautions may need to be taken so 
that sampling can be safelv accomplished. This in effect may limit the ways 
in which a pile can be sampled. 

4.3 Preparation for Sampling 

Whenever a pile sampling project is performed, it is always necessary to obtain 
measurements of the pile(s) which are used for calculating the volume of the pile(s). Two 
methods are used for pile volume calculations. One method is for conical or pyramidal 
piles and the other is for elongated or prism shaoed piles. 

4.3.1 Volume of Conical or Pyramidal Pile 

Step 1. Measure height and base parameters (i.e. length/width for rectangle, radius 
of circle, etc.) of pile. 

Step 2. Determine area of base of pile. If base of pile is irregularly shaped divide 
into regularly shaped areas and figure separately. Add areas together to obtain total 
area of base. 

Square/Rectangle: A=L*W 
Circle: A=n:*? 
Ellipse: A=n;*a.b 
Triangle: A=MB.h 

Where: 

A = Area of the base of the pile 
L = Length of one side of a square or rectangle 
W = Width of other side of rectangle 
n: = 2217 or 3.14 
r = radius of circle 

t 
= M of semiminor axis 
= M of semimajor axis 

B = Base length of triangle 
h = Distance from base to top of triangle perpendicular to base., 
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Step 3. Determine volume of pile. For all base shapes use the following equation: 

V= ‘/3 A . H 

Where: 

V = Volume of pile 
A = Area of the base of the pile 
H = Height to apex of the pile 

NOTE: If top of pile is not complete, estimate height to apex from top of pile. 
Determine volume of pile as if it were complete to estimated apex. Determine 
volume of missing top part in the same manner. Subtract missing top from estimat- 
ed total pile volume to obtain actual pile volume. 

4.3.2 Volume of an Elongated or Prism Shaped Pile 

Step 1. Divide pile into uniform shaped (along length) body and sides. Measure pile 
accordingly (length of body, height, dimensions of sides). 

Step 2. Determine the area of the face of the body by defining it’s shape and then 
using the formula for that shape. 

Triangular Area= MB. h 
Semicircular Area = % 7T * 3 

Where: 
B = Base of triangle, width of pile 
h = Height of triangle/pile 
n = 2217 or 3.14 
r = Radius of circle, height of pile 

QP-613 
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Step 3. Determine volume of the body of the pile. For all face shapes use: 

V = AaL 

Where: 
V = The volume of the body of the pile 
A= The area of the face of the body 
L = The length of the body 

Step 4. Determine the volume of the sides of the pile. 

The sides of the pile can be treated as conical shaped piles and their volumes 
determined as such. The volumes of the sides can then be added to the volume of 
the body of the pile to find the total volume of the pile. 

TV = VB + VSl + VS2 

Where: 
TV = Total volume of pile 
VB = Volume of body of pile 
VSl = Volume of one side of pile 
vs2 = Volume of other side of pile 

4.3.3 Volume of Irregularly Shaped Piles 

Many piles will not exhibit dimensions exactly the same as those described 
above. These piles should be divided into more regularly shaped sections and their 
volumes determined independently. These separated volumes can then be adlded to 
obtain the total volume of the pile. 
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5.0 DEFINITIONS 

5.1 Environmental Samnle - low concentration sample typically collected off site 
and not requiring DOT hazardous waste labelling as a high hazard sample. 

5.2 Hazardous Waste Samnle - medium to high concentration sample (e.g.,, 
source material, sludge leachate) requiring DOT labelling and Contract Lab 
handling as a high hazard sample. 

5.3 Ellinse - a closed symmetrical figure bounded by a curve like an elongated 
circle. 

5.3.1 Semimaior axis - a line segment from the center of the ellipse to its 
boundary along the longest dimensions. 

5.3.2 Semiminor axis - a line segment from the center of the ellipse to the 
its boundary along the dimension perpendicular to the longest one. 

5.4 Regularlv shaned areas - all those areas which shape can be approximated by 
the following: rectangle, circle, triangle and ellipse. 

6.0 RESPONSIBILITIES 

6.1 Field Operations Leader 

The Field Operations Leader is responsible for the overall safety of the 
sampling operations. This includes informing and obtaining help from local 
authorities if necessary, selection of sample points, and halt of operations if 
necessary. 

6.2 Sampling Technicians 

The Sampling Technicians are responsible for the following. 

1.0 Reading and implementing project sampling plans. 

2.0 Accumulating and dispatching appropriate supplies and equipment to 
accomplish the sampling objectives. 

3.0 Locating and marking sampling points. 
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4.0 De-conning of field sampling gear in a correct and appropriate 
manner consistent with site requirements. 

5.0 Collecting, preserving and packaging soli pile samples. 

6.0 Maintaining sampling records, sampling logs, data sheets and maps. 

7.0 Filling-out Chain-of-Custody forms. 

8.0 Maintaining physical custody of samples until they are transfered 
off-site or to an on-site laboratory. 

7.0 PROCEDURE 

7.1 Sampling Procedures 

As with soil sampling, soil or waste pile samples can be collected at the 
surface or at depth, and different equipment will be required in each instance. 
Surface samples can be collected most efficiently with a trowel or scoop. For 
samples at depth, a decontaminated bucket auger may be required to advance the 
hole, then another decontaminated auger used for sample collection. For a sample 
core, waste pile samplers or grain samplers may be used. 

7.1 .l Surface Soil Samples 

At the desired location, clear surface debris. Collect the adequate 
volume of waste from a depth of O-6 inches using a trowel, scoop or auger. 
For a core sample from the surface use the waste pile sampler, trier, or other 
listed corer/sampler. Transfer the sample directly into the sample container, 
or use a decontaminated trowel or spatula for transfer if necessary. A wide 
mouth bottle is preferable for containing the sample, as it requires less 
disturbance of the sample being transferred into the bottle. 

QP-613 
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7.1.2 At Depth 

At the sampling location, advance the hole to the desired samphng 
depth with a decontaminated bucket auger or power auger. Use another 
decontaminated bucket auger or corer/sampler to collect the sample, and, if 
necessary, a decontaminated spatula to transfer the sample into the sample 
bottle. For samples at depths greater than three feet, a hand operated hammer 
and extension rod may be utilized with a split spoon sampler for sample 
collection. Upon retrieval the split spoon should be opened, its contents 
logged if necessary, and immediately transferred into a sample bottle wing a 
decontaminated spatula or spoon. 
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8.0 Equipment 

The materials required to perform soil pile sampling may include the following. 

Pile sampling device: 

Scoop or trowel 
Waste pile sampler 
Sampling trier 
Soil auger 
Grain sampler 
Split spoon sampler 
Soil coring device (e.g. Shelby tube) 

Clean shovel 
Clean stainless steel spoons/spatulas (VWR Scientific) 
Stainless Steel Mixing Bowl (Cole-Parmer Catalogue No. L-07300-50, 
or Equivalent) 
Tongue depressors (VWR Scientific) 
Sample Containers, Precleaned Glass or Plastic of appropriate size. 
Sample labels 
Sample gloves, latex or PVC 
Trash bags 
Decontamination Supplies 

DI Water 
- Isopropyl Alcohol 

Alconox Detergent 
Scrub brushes and source of tap water 
Wash buckets or tubs/pans 

Field logbooks 
100 ft tape measure 
Surveyors stakes and/or flags 
Marking pens, such as Sharpies and/or Mean Streaks 
Chain of Custody Forms 
Other OHM forms as required per SOP’s or CSAP 
Calculator, pencil and paper 

Specific requirements of the site sampling and analytical plan may add to or 
delete from the above list. 
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9.0 ATTACHMENTS 

NONE 
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/-- SHALLOW HAND AUGER SAMPLING 

Shallow surface soil sampling can either be done with a hollow stem auger or a bucket 
auger. Both means are sufficient and use is dependent upon preference or site specific 
procedures. 

Hollow Stem Augers 

-c--., 

Place visqueen around sample location to prevent cross-contamination. 

Locate the desired sample point and clear the surface area of debris with a 
clean shovel. Position the decontaminated auger on the sample point. 

Rotate the auger in such a manner that it enters the material being 
sampled, periodically removing accumulated soils. Once the auger has 
reached the desired depth it is pulled straight out. 

Lower corer into borehole, take care not to scrape the borehole sides. 
Force corer into soil, twist out and discard top of soil. Place remaining 
core in sample jar for grab sample or stainless steel bowl for mixing of a 
composite sample. 

Once appropriate sample volume has been achieved, place sample into 
sample jar with a teflon or stainless steel spoon. Check that a Teflon liner 
is present in the sample bottle cap. Secure the cap tightly. The chemical 
preservation of solids is generally not recommended. Refrigeration is 
usually the best approach, supplemented by a minimal holding time. 

Label the sample bottle with the appropriate sample tag. Be sure to label 
the tag carefully and clearly. Complete all chain-of-custody documents 
and record sample date in the field logbook. 

After each use the auger must be decontaminated following site acceptable 
procedures. 

Bucket Auger 

l Locate the desired sample point. Clean the area of surface debris with a 
clean shovel. 

a Position the decontaminated bucket auger on the sample point. 

0 Rotate the bucket auger in such a manner that it enters the material being 
sampled. 



l Once the bucket auger has reached the desired depth it is pulled straight 
out. 

0 Use a tongue depressor to discard the top one inch of material from the 
bucket auger. 

l Using a clean tongue depressor, remove the sample from the bucket auger 
and place it into the appropriate sample container. 

l After each use the bucket auger must be decontaminated by site acceptable 
procedures. 
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STANDARD OPERATING PROCEDURE 

Title: Augers Document #: QP-628 

Date Issued: Rev: 02 Date: 26 OCT 93 

1.0 PURPOSE 

To provide general information and operating procedures for auger sampling 
devices. 

2.0 APPLICABILITY 

Augers are useful in combination with split spoon sampling devices.. Augers are 
most commonly used to increase the size of a hole in order to drive a split spoon 
sampler to the next depth interval. However, one type of auger, the bucket auger, 
can be used for collection of samples. Although the bucket auger would be a poor 
choice when sampling for volatile compounds, it is a good choice for depth based 
composite sampling of a pile. 

3.0 RELATED DOCUMENTS 

3.1 ASTM E 300-73 

4.0 GENERAL INFORMATION 

4.1 Cross contamination is more of a problem when using the bucket auger than 
it is with most other soil sampling methods. 

4.2 The auger must be decontaminated before and after each use. 
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6.0 

7.0 

DEFINITIONS 

5.1 

5.2 

5.3 

5.4 

5.5 

Composite Sample - Combination of more than one sample collected a& 
various sampling locations and/or different points in time. 

Cross Contamination -- The introduction of contaminants into the sample 
through the sampling and/or sample-handling procedures which can cause an 
otherwise representative sample to become nonrepresentative. 

Eauinment (field) Blanks - Samples used to verify cleanliness of the sampling 
equipment. The piece of equipment in question is used to take a sample of 
distilled or deionized water. One per analyte per piece of equipment per day 
is recommended. 

Crab Sample - A single sample representative of a specific location at a 
given point in time. 

Representativeness - The sample should possess the same qualities or Iproper- 
ties (which are relevant to the investigation) as the whole of the material 
under investigation. 

RESPONSIBILITY 

The Sample Technician is responsible for sample collection, documentation and 
equipment decontamination when soil auger are used. 

PROCEDURE 

7.1 Soil Sample Auger 

The soil sample auger is a screw-or-worm type instrument useful for taking 
samples of compacted materials. The procedure for taking samples with a 
soil sample auger is as follows: 

7.1.1 Locate the desired sample point. 

7.1.2 Position the decontaminated auger on the sample point. 

““., 
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7.1.3 

7.1.4 

7.1.5 

7.1.6 

7.1.7 

Rotate the auger in such a manner that it enters the material 
being sampled. 

Once the auger has reached the desired depth it is pulled straight 
out. 

Use a tongue depressor to discard the top one inch of material 
from the auger. 

Using a clean tongue depressor, remove the sample from the 
auger and place it into the appropriate sample container. 

After each use the auger must be decontaminated following site 
acceptable procedures. 

7.2 Bucket Auger 

The bucket auger is used for sampling in soil that is not too rocky or too hard. 
The procedure for taking samples with a bucket auger is as follows: 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.2.6 

7.2.7 

Locate the desired sample point. 

Position the decontaminated bucket auger on the sample point. 

Rotate the bucket auger in such a manner that it enters the 
material being sampled. 

Once the bucket auger has reached the desired depth it is pulled 
straight out. 

Use a tongue depressor to discard the top one inch of material 
from the bucket auger. 

Using a clean tongue depressor, remove the sample from the 
bucket auger and place it into the appropriate sample container. 

After each use the bucket auger must be decontaminated by site 
acceptable procedures. 

/’ -- 
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8 EQUIPMENT 

- Required auger 
- Tongue depressors 
- Appropriate decontamination supplies 

9 ATTACHMENTS 

NONE 

. 
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STANDARD OPERATING PROCEDURE 

Title: Hand Corer Document #: QP-636 

Date Issued: Rev: 02 Date: 26 OCT 93 

1.0 

2.0 

/ (I --se. 

3.0 

4.0 

PURPOSE 

1.1 To provide general information and procedures for a hand corer. 

SCOPE 

2.1 The hand corer is used for collecting near surface soil samples. 

RELATED DOCUMENTS 

NONE 

GENERAL INFORMATION 

4.1 

4.2 

The hand corer can be modified by the addition of a handle to facilitate 
driving the corer (see figure 1.0) and a check valve on top to prevent washout 
during retrieval through an overlying water layer. 

This device has the advantage of collecting a relatively undisturbed sample 
which can be used to profile stratification in the sample, that is the result of 
changes in the deposition of contaminants. 

.--, / 
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4.3 Some hand corers can be fitted with extension handles which allow the 
collection of samples underlying a shallow layer of liquid. 

4.4 Most corers can also be adapted to hold liners generally available in brass, 
polycarbonate plastic, or Teflon. Care should be taken to choose a material 
which will not compromise the intended analytical procedures. 

5.0 DEFINITIONS 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

Comnosite Samnle - Combination of more than one sample collected at various 
sampling locations and/or different points in time. 

Cross Contamination -- The introduction of contaminants into the sample 
through the sampling and/or sample-handling procedures which can cause an 
otherwise representative sample to become nonrepresentative. 

Euuinment (field) Blanks - Samples used to verify cleanliness of the sampling 
equipment. The piece of equipment in question is used to take a sample of 
distilled or deionized water. One per analyte per piece of equipment per day 
is recommended. 

Grab Samnle - A single sample representative of a specific location at a given 
point in time. 

ReDresentativeness - The sample should possess the same qualities or proper- 
ties (which are relevant to the investigation) as the whole of the material under 
investigation. 

Sludge - Semidry materials ranging from dewatered solids to high viscosity 
liquids. Frequently, sludges form as a result of settling of the higher de:nsity 
components of a liquid. 

6.0 RESPONSIBILITY 

6.1 The Sample Technician is responsible for all sample collection, field documen- 
tation and equipment decontamination. 
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7.0 PRocEmJRE 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

7.8 

Inspect the corer to make sure it is precleaned. If not, do not use it. Proceed 
to section 7.8 and start over. Then proceed to first sample location. 

Force the corer in with a smooth, continuous motion. 

Twist the corer, then withdraw it in a single smooth motion. 

Remove the nosepiece, and withdraw the sample into a stainless steel or plastic 
t=Y* 

Transfer the sample into an appropriate precleaned sample bottle with a 
stainless steel lab spoon, wooden disposable tongue depressor or equivalent 
tool. 

Check that a Teflon liner is present in the sample bottle cap. Secure the cap 
tightly. The chemical preservation of solids is generally not recommended. 
Refrigeration is usually the best approach, supplemented by a minimal holding 
time. 

Label the sample bottle with the appropriate sample tag. Be sure to label the 
tag carefully and clearly. Complete all chain-of-custody documents and record 
sample date in the field logbook. 

Decontaminate sampling equipment after use and between samples. Decontami- 
nation procedures will usually, but not always, be site specific. See the site 
CSAP for more detail. 

8.0 EQUIPMENT 

Hand corer 
Decontamination solutions (see CSAP) 
Any modification equipment (i.e. handle, check valve, extensions, etc.) 
Sample jars precleaned (802, 16oz or 3202) w/t&on lined lids. (OHM stock) 
Stainless steel tray (VWR 62687-069) 
Polyethylene tray (VWR 62686320) 
Wooden tongue depresscrs 

_-v.. 
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9.0 ATTACHMENTS 

Figure 1.0 Hand Corer 

/‘--. 
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STANDARD OPERATING PROCEDURE 

Title:Decontamination Procedures Document #: QP-703 

Date Issued: Rev: 02 Date: 27 OCT 93 

1.0 Purpose 

1.1 To provide guidelines for decontaminating equipment used in drilling and 
sampling operations. 

2.0 Scope 

2.1 Define the proper methods of decontaminating the Hollow Stem Augers used 
in the drilling operation. 

2.2 Define the proper methods to decontaminate the split-spoon sampler and 
other similar sampling devices such as a trier, hand corer or hand auger. 

3.0 Related Documents 

NONE 

4.0 General Information 

4.1 Decontamination procedures vary depending on the contaminates and the 
equipment involved and on what is acceptable practices for a given site! or 
project. 

4.4 All augers used on a site shall be decontaminated after each usage and before 
leaving the project site. 
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4.6 Split-spoons and similar devices are to be decontaminated between each 
sample taken and prior to leaving the site. 

4.7 Drilling rigs should be decontaminated prior to leaving the project site. 

5.0 Definitions 

6.0 Responsibility 

6.1 The driller is responsible for decontaminating equipment used on-site. 

6.2 The sample technicians are responsible for decontaminating sampling equipment 
used on-site except for equipment associated with a drill rig and the drill rig 

itself. 

7.0 Procedure 

7.1.1 Set up a decontamination pad using 2” x 10” x 10’ pieces of lumber, visqu- 
een and a tarp. 

7.1.1.1 Nail four of the 2”~ 10”~ 10’ together making a square. 

7.1.1.2 Lay two layers of visqueen over the form, ensuring the vis- 
queen is extended past the wood form. The visqueen is to 
contain the decon water. 

7.1.1.3 Place a tarp inside the form on top of the visqueen. The tarp 
will protect the v&queen from tearing. 

7.1.1.4 Place saw horses or pallets on top of the tarp. These will be 
used as a work surface. 

7.1.2 Remove all excess mud and debris from the augers or sampling gear using a 
putty knife or similar tool. 
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7.1.3 Set up the Steamer. 

7.1.3.1 Connect the garden hose and turn on the water (steamers will 
not work without water pressure in the feed line) 

7.1.3.2 Connect the electrical power to the unit (some steamers provide 
their own power source). 

7.1.4 Place the augers to be steamed on the pallets or sawhorses with six 
inches of space between the augers. 

7.1.5 Turn on the steamer. Be sure to turn the steamer water pump on and 
make sure that the water is circulating through the machine before 
turning on the burner. Allow steam to come out of the wand before 
cleaning the augers. 

7.1.6 

7.1.7 

7.1.8 

7.1.8.1 

7.1.8.2 

7.1.9 

7.1.10 

Steam the augers, rods and center bits till all the visual dirt and debris 
is removed from the augers. Be sure to steam the inside of the augers. 

Remove the clean augers and replace them with dirty augers and 
repeat steps 4 to 6 until all the items are decontaminated. 

Shutdown the steamer. 

Turn the burner off and allow the pump to remain running. 

Check the temperature of the water after about five minutes, if 
the water is cool turn off the pump (Keep the pump on till the 
water is cool, damage could occur to the burner unit if slhut- 
down hot). 

Drum the water generated by steaming by using a garden hose type 
centrifugal pump. Pump the water from the decon pad to a storage 
drum. Mark and label it appropriately. 

When finished with decontaminating activities for the project, drum 
the visqueen and tarp and mark the drum accordingly. The wooden 
frame should not be contaminated and can be placed in a non-hazard 
dumpster. 
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7.1.10.1 Disconnect the water and power from the steamer and roll the 
hoses and cords and store them for demobilization. 

7.2 Split-spoon or Sampling Equipment Decontamination 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

7.2.5 

7.2.6 

7.2.7 

Disassemble the split-spoon or sampling device into its component 
parts. 

Fill two five-gallon buckets with water. Place a small amount of 
Alconox detergent in the first bucket (this will be the wash bucket). 

Using a long handle scrub brush wash the components of the split- 
spoon till all visible signs of contamination are removed. 

Rinse the split-spoon components using the clean water bucket. 

Take the rinsed components and using a squeeze bottle filled with 
clean deionized or distilled water, rinse the spoon parts again, atllow- 
ing the water to drain into the first rinse bucket. 

Rinse the spoon components with the proper organic solvent using a 
teflon squeeze bottle and allow to dry. The solvent most commonly 
used will be isopropanol, but others such as hexane or acetone may be 
used. Site specific requirements will determine solvent needs. 

Package the clean parts in plastic or aluminum foil and store securely 
until they are used again. 
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8.0 Equipment and Supplies 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

8.7 

8.8 

a.9 

8.10 

8.11 

350,000 BTU Steamer, lOO’-200’of 12 or 14 Gauge Ext. cord, lOO’-150’ of 
3/4” garden hose 

4 - 5 gallon buckets, several pallets, small centrifugal -l/2 HP water pump 
for use with garden hose, 2 - 25” 3/4”garden hoses 

2 long handled scrub brushes, small hand brushes, several sawhorses, several 
long handled beaker brushes, 1” putty knives 

4 - 2” x 10” x 10’ boards, nails (8d), roll of visqueen, 1O’XlO’ tarp 

Carton of Alconox detergent 

Case of proper solvent(s) (you may need more than one kind for a site) 

4 - Boxes of sample gloves (PVC, Latex, Nitrile) 

10 gallons of commercial DI or distilled water 

Several drums for waste solids and waste water storage 

Labels and marking pens to mark drums correctly 

Several rolls of heavy gauge aluminum foil 

9.0 Attachments 

NONE 
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APPENDIX D 

CUSTODY SEAL 
CHAIN-OF-CUSTODY RECORD 

OHM SHIPPING LABEL 
SHIPPING INSTRUCTIONS FOR SENDING 

SAMPLES TO THE LABORATORY 
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Figure 6.8-3 Sample I-CHEM Custody Seal 

CUSTODY SEAL 
Date 
!3ignature 

I-cmn!t 
A NALGE COMPANY 9ooae 



‘i 

CHAIN-OF-CUSTOD; RECORD 

‘3 
1 

form 0019 
Field Technical Services 

N? 125567 Rev.Os’sg 

.H. MATERIALS CORP. P.O. BOX 551 l FINDLAY, OH 45839-0551 l 419-423-3526 

PROJECT LOCATION 

PROJECT TELEP ‘HONE NO. I NO. PROJECT CONTACT 

I I 
NT’S REPRESENTATIVE PROJECT MANAGER/SUPERVISOR 

SAMPLE 
NUMBER /DATE/Tl.,/gjg/ 

I 

TRANSFERS 
/ 

TRANSFERS 
RELINQUISHED BY ACCEPTED BY 

:ONTAINERS) 

4 REMARKS 

DATE TIME 

REMARKS 

1 I 

3 

SAMPLER‘S SIGNATURE 

4 



6.4 Sample Labels 

Figure 6.4-l below shows an example of an OHM sample label. 

Figure 6.4-l 

Sample Label 

The following information is recorded on the label at a minimum: 

JOB NUMBER 

SAMPLE NUMBER - Number assigned (i.e. job number - 
sequential number) in the field during collection of samples. 
Note: Continue numbering in wuence from the && sample 
obtained; refer to field sample log. 

DATE - Month, day, year 

TIME - Military time (1000, 1400, 2320) 

SAMPLE - Description of sample (include matrix, point of 
sample, and preservatives used - if any). 

ANALYTE - Analysis which will be performed (if more than 
one analysis is being done on samples from that job). 

TAKEN BY - Initials of person taking sample 

QP-605 
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l.OPURI'OSE 

I. 1 To comply with Department of Transportation (DOT) laws and regulations. 

1.2 To establish procedures for the packaging, labeling, and shipment of environmental samples. 

1.3 To establish function-specific responsibilities for the packaging, labeling, and shipment of 
environmental samples. 

2.0 SCOPE 

2.1 This procedure applies to the packaging and shipping of environmental samples for transfer from 
the field to a laboratory for analysis. Specifically, this document outlines shipping and sample 
documentation procedures that are in accordance with the U.S. Department of Transportation (DOT) 
and Hazardous Waste Remedial Actions Program (HAZRAP). 

2.2 This procedure is applicable only for environmental samples. Environmental samples for this 
procedure are defined as samples of naturally occurring materials (i.e. soil, gravel, or rock; water 
from groundwater, a stream, or pond; or ambient air or absorbent tubes used in the collection of 
contaminates from air) which may have low levels of chemical contamination. 

.‘-“- 

2.3 If the environmental sample is contaminated to the point where the sample takes on the 
hazardous characteristic of the chemical contaminant of concern, or in the best judgement of the 
sampler, it is likely that this sample may have the same hazardous characteristics as the chemical 
contaminant, then the sample is no longer considered an environmental sample and is to be packaged 
and shipped according to DOT regulations for that hazardous characteristic. 

2.4 If you are not absolutely positive a sample is being shipped correctly, or if it can be shipped by a 
particular mode of transportation, call your Technical Service department. 

3.0REFEFtENCES 

3.1 HAZWRAP, July 1990. Quality Control Requirements for Field Methods DOE/HWP69/Rl. 

3.2 HAZWXAP, July 1988. Requirements for Quality Assurance of Analytical Data, DOE/HWP-65, 
Rev. 0, July 1988. 

3.3 U.S. Department of Transportation, 1983. Hazardous Materials Regulations, 49 CFR 1’71-177. 

3.4 United States Environmental Protection Agency, 1984. User’s Guide to the Contract Laboratory 
Program, Office of Emergency and Remedial Response, Washington, D.C. 

3.5 DANGEROUS GOODS REGULATIONS 36 Edition, Effective 1 Jan. 95, International Air 
Transport Association (IATA) 

4.0GENEFtALINFOF2MATION 

4.1 Proper packaging and shipping procedures are followed in order to ensure that all environmental 
samples received are undamaged and free from cross contamination. 

_T-- I 50DEFINITIONS 

5.1 Carrier - A person or firm engaged in the transportation of passengers or property. 

5.2 Chain-of-Custody (COC) Record Form - A COC Record Form is a printed form that 
accompanies a sample or group of samples as custody of the sample(s) is transferred from one 
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custodian to the subsequent custodian. Attachment 9.1 shows a typical COC Record. The COC 
Record Form is a controlled document. The term “chain-of-custody” refers to procedures whiich 
ensure that evidence presented in a court of law is what it is represented to be. The COC procedures 
track the evidence from the time and place it is first obtained to the courtroom. These procedures 
also provide an auditable trail for the evidence as it is moved and/or passed from the custody of one 
individual to another. In addition, procedures for consistent and detailed records facilitate thle 
admission of evidence under Rule 803(b) of the Federal Rules of Evidence (P.L. 93-575). 

5.3 Custoh - The person responsible for the custody of samples until custody is transferrerd to 
another person (and so documented), who then becomes custodian. A sample is under your custody 
if: 

5.3.1 You possess the sample. 

5.3.2 It is in your view, after being in your physical possession. 

5.3.3 It was in your physical possession and then you locked it up to prevent tampering. 

5.3.4 You have designated and identified a secure area to store the sample. 

5.4 Enviroe - Sample of a naturally occurring material such as soil, gravel, 01: rock; 
water f?om groundwater, a stream, or pond; or ambient air or absorbent tubes used in the collection 
of contaminates Tom air which may have low levels of chemical contamination, but do not take on 
the hazardous characteristics of the chemical contaminant as defined by 49 CFR 171.8,49 CFR 
172.101, or 49 CFR Part 173 or 173.2a. 

/‘-- 5.5 -dous Waste SW - Medium to high concentration sample (e.g., source material sludge, 
leachate) requiring DOT placarding and Contract Lab handling as a high hazard sample. 

5.6 v - A substance or material in a quantity and form which may pose an 
unreasonable risk to health and safety or property when transported in commerce (“commerce” here 
to include any traffic or transportation). Defined and regulated by DOT (49 CFR 173.2) and listed in 
Attachment 9.2. 

5.7 Hazardous W& - Any substance listed in 40 CFR Subpart D (261.30 et seq) or 40 CF:R 
otherwise characterized as ignitable, corrosive, reactive, or EP toxic as specified under Sub!part C 
(261.20 et seq) that would be subject to manifest requirements specified in 40 CFR 262. Defined and 
regulated by the EPA. 

5.8 Marking - Applying the descriptive name, instructions, cautions, weight, or specification marks 
or combination thereof are required to be placed on the outside of the containers of hazardous 
materials. 

ID - 8027 

_“--, / 

5.9 Packaging - The assembly of one or more containers and any other components necessary to 
assure compliance with the minimum packaging requirements of 49 CFR 172. 

DOT-approved fiberboard box or other approved DOT shipping container 

5.10 Placard - Color-coded, pictorial sign depicting the hazard class symbol and name to b’e placed 
on all four sides of a vehicle transporting certain hazardous materials. 

Class 9, Miscellaneous Dangerous Goods 

5.11 Reportable Quantity (ROJ - A parenthetical note of the form “(RQ-1000/454)” following an 
entry in the DOT Hazardous Materials Table (49 CFR 172.101). Indicates the reportable quantity of 
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the substance in pounds and kilograms. If a spill of that amount or more of the substance occ,urs 
during transit or storage, a report must be filed with DOT according to CFR 171.15-17 concerning 
hazardous materials incidents reports. The RQ notation must be shown either immediately before or 
after the proper shipping name on the shipping paper (or manifest). Most shipping papers and 
manifests will have a column designated “HM” which my be used for this purpose. 

6.0 RF,SPONSIBILITIES 

6.1 The sample team leader is responsible for defining whether samples planned for collection are 
environmental or hazardous. Responsible for determining that samples are properly packaged and 
shipped, and for determining that the COC procedures are implemented from the time the samples 
are collected to their release to the shippers. 

6.2 The sample technologist is responsible for implementing the packaging and shipping 
requirements and for initiating the COC records until they are relinqurshed to another custodian, to 
the shipper, or to the carrier. 

7.0 PROCEDURE 

7.1 Environmental Sample Type Determination 

7.1.1 In general, environmental samples are collected from natural matrices such as soil, streams, 
ponds, or wells and are not contaminated to the point that the samples meet the DOT or EPA 
definition of a hazardous waste. 

/-“--- 
7.1.2 If the sample, to the sampler’s best judgement has the characteristics of a hazardous m,aterial, it 
is to be shipped in accordance to the suspected characteristic hazard that best represents the sample 
in accordance to 49 CFR 172.101 (c) (ii). 

7.2 Packaging and Shipping of Environmental Samples 

7.2.1 Assure that the environmental sample is collected in a container which meets the requirements 
specified for laboratory analyses and that it is appropriately labeled. 

7.2.2 Assure that the container is tightly sealed. 

7.2.3 Place the sample container in two Ziplock bags and seal the bags. 

7.2.4 Wrap the sample in bubble wrap. 

7.2.5 Place the sample in a cooler or other approved DOT shipping container lined with a large 
polyethylene bag. 

7.2.6 Pack the container with enough ice to maintain the appropriate temperature. 

7.2.7 Seal the polyethylene bag. 

7.2.8 Seal the cooler lid. 

7.2.9 Seal cooler drain and lid with duct tape. 

7.2.10 Place four signed custody seals over the cooler lid. 

7.3 The shipping containers must have an identification label on the outside and must be marked in 
the following manner: 

7.3. I Proper Shipping Name: Other Regulated Substances 
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,~ .sx_. 7.3.2 Hazard Class Label: Class 9 

7.3.3 UN&IA Number: ID 8027 

,----. 

7.3.4 DOT Placard: None required 

7.3.5 “Inside Packages Comply With Prescribed Specifications” 

7.3.6 “THIS SIDE UP” on top of container and upward-pointing arrows on all four sides 

7.4 The following shipping papers are to accompany the container: 

7.4.1 DOT shipping papers: Bill-of-Lading or Airbill. 

7.4.2 A COC Record Form (See Attachment 9.1). 

7.4.2.1 One copy of the COC form must be retained in the project file. 

7.5 Transfer of Custody and Shipment 

7.5.1 When transferring the possession of samples, the individuals relinquishing and receiving the 
sample(s) will sign, date, and note the time on the COC Record. 

7.5.2 Sign, date, and enter the time under “Relinquished by” entry. 

7.5.3 Make sure that the person receiving the sample(s) signs for the “Received by” entry, or enter 
the name of the carrier (e.g., UPS, Federal Express) under “Received by.” 

7.5.3.1 Common carriers will usually not accept responsibility for handling COC Record Folms; this 
necessitates packing the record in the sample container (enclosed with the other documentation in a 
plastic Ziplock bag). As long as custody forms are sealed inside the sample container and the 
custody seals are intact, commercial carriers are not required to sign off on the custody form. 

7.5.4 Enter the bill-of-lading or Federal Express airbill number under “Remarks or Reason for 
Change of Custody”, if appropriate. 

8.0 EQUIPMENT 

i ‘- . 

* Teflon and Nylon Strapping Tape 

* COC Record Form 

* Vermiculite or Styrofoam Packaging Materials 

* Sampling Gloves 

* Reclosable Plastic Bags 

* Permanent Felt Tip Marker 

* Black Permanent Ink Pen 

* Shipping Cooler or other DOT-approved shipping container 

* Ice or Blue Ice 

* Hazard Class Label 

* Placard 
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* Absorbent Pads 

9.0 ATTACHMENTS 

9.1 Chain-of-Custody Record Form 

9.2 DOT Hazardous Materials Classification (49 CFR 173.2) 
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